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THE ELECTRIC -LIGHT TROUBLES IN NEW TORE. 

The business of renting arc lights in New York city, 
save in isolated plants, has been almost wholly given 
up for the present ; the companies discharging the men 
connected with their distributing service and prepar- 
ing to devote themselves to making and selling plant. 

The indiscriminate cutting of arc light wires has 
destroyed many thousands of dollars worth of property 
and rendered still more costly plant and construction 
comparatively valueless, and though it has long been 
clear that energetic measures were required on the part 
of the authorities, because of the danger to life as well 
as property made imminent by the constant appearance 
of vagrant currents of high tensions along low tension 
and often bare wires, it is to be regretted that 
what in all probability were the chief aggressors, to 
wit, the telegraph companies, including burglar, time, 
messenger, and similar services, have been left undis- 
turbed. 

Looking back upon the immediate causes of that 
public inquietude which led up to the adoption of the 
present measures, we shall find that, save where the 
victim's foolhardiness brought about his fate, the arc 
light system was only indirectly the cause of the acci- 
dents. It is an undisputed fact that the telegraph com- 
panies do not remove their dead wires, probably be- 
cause of the expense and trouble. There are hundreds, 
doubtless thousands, of these, and, as every observer is 
aware, these are constantly parting. You can look out 
of the back window of almost any house and discover 
broken wires of one kind or another swaying to and fro, 
and such a sight is not by any meansinfrequent in the 
streets, especially in the side streets. Now, a dead wire, 
if broken and yet not hanging down far enough to 
interfere with th# roadway or sidewalk, may remain 
for an indefinite period, swaying about. Its condition 
will not be noticed at the central office, because it is 
not in use. 

Such wires, there is reason to believe, have been cir- 
cuiting the arc currents, swaying hither and thither, 
and charging now this wire, now that, with the terri- 
ble intensity. The best part of the evidence yet ad- 
duced points that way. The experience with arc light 
currents in other cities where the telegraph lines are 
kept under careful inspection, and no such casualties 
have come, helps to the conclusion. 

Besides this the light companies have had to contend 
against the constant interference of a board of electrical 
control, which, in the language of the Grand Jury, " is 
incompetent.'' Inspectors, for the most part incompe- 
tent, as might be expected of appointees of a political 
board, were found to be slighting their duties, the cir- 
cuits were not "tested every hour," as the law pro- 
vides, and even if they had been it would not have 
been sufficient under the circumstances, because a 
"ground" might take place a few moments after in- 
spection. 

♦ « • > ♦ 

POSITION OF THE PLANETS FOR JANUARY. 

MERCURY 
is evening star until the 30th, and after that time be- 
comes morning star. He reaches his greatest elonga- 
tion eastward from the sun on the 13th, at 8 h. P. M., 
being 18° 51' east. He is then, and for a few days be- 
fore and after, in favorable position for observation 
with the naked eye. He sets^on the 13th, an hour and 
three-quarters later than the sun, and may be found in 
the wes.t, about 4° north of the sunset point, becoming 
visible about three-quarters of an hour after sunset. 
Mercury is in inferior conjunction with the sun on the 
30th, at h. 42 m. A. M., passing between the earth and 
sun, like the moon at new moon. 

Mercury sets on the 1st at 5 h. 31 m. P. M. On the 
31st he rises at 6 h. 34 in. A. M. His diameter on the 1st 
is 5". 6, and he is in the constellation Sagittarius. 

SATURN 

is morning star. He has advanced so far toward oppo- 
sition that he is very favorably situated for, observers 
during the whole month. Star gazers, who are familiar 
with the Sickle, will easily find the planet about 4° 
east of Regulus, the bright star in the handle, rising at 
8 o'clock in the middle of the mouth. 

Saturn rises on the 1st at 8 h. 52 m. P. M. On the 31st 
he rises at 6 h. 44 m. P. M. His diameter on the 1st is 
18". 2, and he is in the constellation Leo. 

JUPITER 

is evening star until the 10th, and morning star for the 
rest of the month. He is in conjunction with the sun 
on the 10th, at h. 47 m. A. M., and passes to the sun's 
western side, to take his place among the morning 
stars. He meets Venus as ife makes his way westward 
from the sun. The two planets are .in conjunction on 
the 19th, at 4 h. 20 m. A. M., Jupiter being 27' north. 
They are, however, too near the sun to be visible, and 
at the time of conjunction are below the horizon. 

Jupiter sets on the 1st at 5 h. 4 m. P. M. On the 
31st, he rises at 6 h. 17 m. A. M. His diameter on the 
1st is 30".6, and he is in the constellation Sagittarius. 

VENUS 

is morning star. She is of little account during the 
month on account of her great distance from the earth 
and her near approach to the sun. 



Venus rises on the 1st at 6 h. 38 m. A. M. On the 
3lst, she rises at 7 h. 3 m. A. M. Her diameter on the 
1st is 10". 2, and she is in the constellation Sagittarius. 

URANUS 

is morning star. He is in quadrature with the sun on 
the 16th, at 2 h. P. M., and is then 90° west of the sun. 
Uranus rises on the 1st at 1 h. 21 m. A. M. On the 31st 
he rises at 11 h. 24 m. P. M. His diameter on the 1st is 
3". 6, and he isin the constellation Virgo. 

MARS 

is morning star. He is near enough to the earth to be 
readily recognized, a red star east of Spica, rising about 
1 o'clock on the middle of month. 

Mars rises on the 1st at 1 h. 42 in. A. M. On the 31st, 
he rises at 1 h. 5 m. A. M. His diameter on the 1st is 
6"., and he is in the constellation Virgo. 

^NEPTUNE 
is evening star. He sets on the 1st at 4 h. 21 m. A. M. 
On the 31st he sets at'2 h.21 m. A. M. His diameter" 
on the 1st is 2". 6, and he is in the constellation 
Taurus. 

Venus, Mercury, Jupiter, Mars, Uranus, and Saturn 
are morning stars at the close of the month. Neptune 
is evening star. 

« m » 

Smokeless Powder. 

According to the reports of Lieut. Crozier, who has 
made special observations in Europe concerning the 
practical values of the smokeless powders, there are 
difficulties that interfere with their common adoption, 
namely:. The irregularity of pressure, the quickness 
with which they deteriorate, and the intense heat, 
which burns the shell and affects the accuracy of fire. 

France, Germany, and Switzerland have issued the 
new powder for general use, but the discovery is still in 
an experimental stage. Switzerland is the only coun- 
try that has adopted and adhered to a definite stand-' 
ard of smokeless powder for any length of time. With 
the new Swiss Reubin-Schmidt regulation rifle the 
highest velocity obtained with a charge of the new 
standard powder adopted by this country was 1,970 
feet per second, the bullet used weighing 216 grains 
and the powder charge thirty-one grains. The pres- 
sure, however, was dangerously great — 37,000 pounds 
to the square inch being recorded. 

Rather better results were obtained by the French 
with the new LebeL rifle, an initial velocity of 2,020 feet 
per second and 34,800 pounds pressure being recorded, 
the weight of the charge of smokeless powder being 
4334 grains and that of the bullet 232 grains. These 
are about the best results ever given with a small arm. 
The highest velocity with our Springfield rifle is 1,350 
feet per second. 



language Instruction by Phonograph. 

Edison's phonograph has scarcely, as yet, passed the 
period of " novelty and curiosity," but many practical 
applications of the instrument have already been sug- 
gested, and have in some cases been actually carried 
out. There is one application, however, that we have 
so far not heard mentioned, and that is the instruc- 
tion in the pronunciation of foreign languages. It is im- 
possible to learn to speak a, foreign modern language 
by self-instruction, since the true pronunciation can 
only be acquired by personal intercourse with one who 
is a native or equal to one in linguistic perfection. In 
the future the publishers of manuals of instruction in 
foreign languages will find it, most likely, a paying 
undertaking to publish a phonographic key of the 
various exercises, thus enabling the learner to acquire 
the correct intonation and pronunciation by causing 
the phonograph to repeat the word or sentence until it 
has been perfectly imitated by himself. Perhaps this 
suggestion may be thought to be foreign to the pur- 
poses of a pharmaceutical journal. But our profession 
is so situated, in many parts of the country, that a 
knowledge of more than one language is almost a 
necessity. And while actual instruction by a com- 
petent teacher is certainly the best method, the sub- 
stitution of the phonographic method appears to us to 
be the next best in choice. We can only throw out 
the suggestion here, and must leave the practical exe- 
cution to those who control the phonograph.— Amer. 

Druggist. 

. ■»<«><■ — 

The Albany Water Supply. 

The determined and costly attempt which was made 
at Albany to obtain an adequate supply of water 
from driven wells appears to have failed. The con- 
tractors guaranteed a supply of 15,000,000 gallons a 
da'y, but as yet from 390 driven wells a supply of but 
about 6,000,000 gallons a day has been obtained. Pro- 
fessor Mason of the Rensselear Polytechnic Institute, of 
Troy, in speaking of the subject recently, stated that 
Albany needed a supply of 20,000,000 gallons of water 
daily, and at the rate at which the wells are now yield- 
ing, it would require about 1,200 wells to furnish this 
quantity. Professor Mason believes the Hudson River 
to be the only adequate source of supply upon which 
the city can depend, but says that the river water 
should be thoroughly purified, and favors the adop- 
tion of a complete modern filter plant for this purpose. 
1 —Fire and Water. 
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Tbe Pratt Institute. 

We have from time to time chronicled tbe progress 
of the Pratt Institute in Brooklyn, N. T. Although 
this institution cannot boast of a long existence, this 
has certainly been more than compensated for by an 
unprecedented growth and development, and by the 
modern, and in some respects unique, plan upon which 
it is organized. The rapid growth of the institution 
is obviously due to two causes ; first, the demand for 
just such a school, and, second, the munificence which 
keeps pace with that demand. 

From a perusal of the first number of the very 
creditable journal, The Pratt Institute Record, we 
learn that during the year several new departments 
have been created, among which are wood carving, 
clay modeling, and vocal music. Many volumes have 
been added to the library, and. the shelving capacity 
has been expanded accordingly. The technical museum 
has received many new and interesting additions 
during the year, and the already capacious buildings 
have been enlarged so as to add 20,000 square feet of 
floor space. 

The founder, in his address to the teachers, scholars 
and friends of the Institute on founder's day (October 
2),'mentioned a new feature which is now associated 
with the institution, and is known as "The Pratt In- 
stitute Thrift Association.'' This association is de- 
signed to assist people in general, and young people 
in particular, in saving and wisely investing their earn- 
ings. This association is divided into two parts, one 
* knowp as the investment branch, -and the other as the 
Tfoan TsVarrch. The investmeTSts 1 are made by purchas- 
ing shares of the association. These may be paid for 
in instalments or regular payments. They bring a fair 
rate of interest, and afford the safest and best kind of 
investment for savings. For example : One dollar per 
month, with the interest and premium, will in ten years 
amount to $160. 

The loan branch is organized with special reference 
to aiding in the purchase of dwelling houses by 
persons for their own occupation, and although the 
association does not purchase or build houses, its 
organization is something like that of existing building 
associations. 

Mr. Charles Pratt and his associates have recently 
made a tour of Europe, visiting all of the principal 
cities and absorbing ideas which might prove in any 
"way helpful, and while they found nothing exactly 
like the Pratt Institute, they could see no reason 
"for making changes in the main features of its organi- 
zation or management. 



children or the aged, while the former often show a 
decided exemption. 

There is no doubt that this new epidemic will prove 
a boon to bacteriology, for Seifert's micrococcus has 
not quite satisfied pathologists, and we anxiously await 
the announcement of the discovery of the influenza 
bacillus, only regretting for the sake of American 
science that the miasm always begins in the East and 
travels West. The bacteriological laboratories of Eu- 
rope will therefore have the first chance. 

The disease is. undoubtedly due to some micro-organ- 
ism which floats in the air, and which infects the hu- 
man system, but is generally killed in so doing. For 
influenza is but slightly if at all contagious. 

We observe that some feeling of alarm prevails lest 
this epidemic be a precursor to cholera, as was the case 
in 1831 and 1847. 

There have been, however, plenty of cholera epi- 
demics without a preceding influenza, and a great many 
influenza epidemics without any associate cholera. The 
micro-organisms of the two diseases are as essentially 
different as are the diseases themselves. The cholera 
germ lives in water and soil, the influenza germ in the 
air. ' The relation between the two diseases has been, 
we believe, purely accidental. — Medical Record. 

» ti i» 

ELIAS PABKMAN NEEDHAM. 

It is with much regret we record the death in this 
city, on the 28th ult., at the age of 77 years, of this excel- 



to have taken from the obelisk and carried off 800 
pounds of its substance, and the probability is that the 
amount was twice as great. In its present condition 
and place I don't believe the monolith,' as such, will 
last more than 60 or 70 years." 



A Thirty-five Knot Steamer. 
The Engineering and Mining Journal has seen the 
drawings for a new steamer intended to make the 
Atlantic voyage in 4% days. She is to be 434 ft. long, 
2,880 tons displacement, patterned after the French 
torpedo boats. The new ship is to be capable of mak- 
ing 35 knots an hour for 24 hours, and an average for 
the above voyage of 28 knots an hour. 

We hope the Secretary of the Navy will inquire into 
this proposed boat, and if it promises to be practical, ask 
for authority to build one quickly. It would be a 
great satisfaction to the public if Congress would show 
spirit enough to sanction the building of even one 
vessel that could reach the top notch either in speed 
or fighting strength. So far all the additions to the 
navy have been ships that are lacking in these quali 
ties ae compared with the boats of some other nations. 

■»<»>» 

Epidemic Influenza. 

The epidemic of influenza which we have already re- 
ferred to as occurring in Russia has spread into Fin- 
land and eastern Prussia, and is not unlikely to spread 
throughout Europe, and even reach this country. The 
disease travels rapidly, and has been known to make 
all Europe sneeze within six weeks, so that we may ex- 
pect an arrival here before our winter months are 
over. It used to be thought that this epidemic moved 
in definite cycles of one hundred years. Although 
such an idea has long been abandoned, it is a curious 
fact that the influenza prevailed in America one hun- 
dred years ago, and Dr. John Warren, in a letter to 
Dr. Lettsom, says that " our beloved President Wash- 
ington is but now recovering from a severe and danger- 
ous attack qf it." 

In 1830 an epidemic started in China, it reached Rus- 
sia in January, 1831, and by May it had spread to 
western Europe ; but it only reached this country in 
January, 1832, and then prevailed but slightly. 

Another and severe epidemic started in Russia in 
December, 1836 ; within a month it appeared in Lon- 
don, and rapidly spread over Europe. This time, 
again, America was not affected. An epidemic of 
considerable extent prevailed in the United States 
about ten years ago, and there have been various mild 
manifestations of the disease. On. the whole, how- 
ever, North America does not seem to be very favor- 
able to the development of epidemic influenza in its 
worst forms, and it is unlikely that we shall have a 
severe visitation, if we have any at all. 

The disease is not dangerous, except sometimes to 



A dispatch from St. Petersburg says that % new 
rifle has been adopted for use in the Russian army. It 
can be used as a single firer or as a magazine gun, the 
soldier being required to carry two different kinds of 
cartridges. Russia has steadfastly refused to adopt a 
magazine gun heretofore on the ground of its well- 
known wastefulness, the soldier, as has been proved, 
being inclined to fire away without taking proper aim 
when he can do so withoutreloading, thus relying upon 
the number of shots rather than to their effectiveness, 
whereas, with only one shot to fire, he has been found 
to be more careful of his ammunition. Under all save 
extraordinary circumstances the new arm will be used 
as a single firer. 

« 

The big find of uranium in Cornwall, in England, 
and the prospects of a greatly reduced price for that 
formerly considered rare metal, is likely to lead to its 
employment as a substitute for gold in many ways. 
With copper and platinum, alloys are made with it 
that rival gold in beauty, indeed, where the latter is 
used with it, it will successfully resist the action of 
acid. 




ELIAS FABKMAN NEEDHAM. 

lent man and distinguished inventor, whose portrait 
we here present. He was the father of the modern 
parlor organ industry, and of its later branch, the au- 
tomatic organ. An extended biographical sketch, con- 
taining many interesting facts, is given in the current 
number of our Supplement, to which readers are 
referred. 

^ h i » 1 

Notes. 

The International Maritime Conference has decided 
not to recommend the establishment of a permanent 
international marine tribunal to try questions of col- 
lisions between subjects of different nationalities, nor 
will it recommend the adoption of an international load 
line, like the English Plimsoll line, beyond which no 
ship may legally be loaded — a wise precaution, be it 
said, that has doubtless been the saving of many lives, 
and, generally speaking, has proved a check upon 
thoughtless and, perhaps, conscienceless owners and 
masters. 

The. Central Park obelisk has long been known to 
be suffering from the rigors of the climate. The disin- 
tegration of the surface has, indeed, increased since 
the application of a parafflne coating, a treatment that 
seems to have been recommended inadvisedly, well-in- 
formed persons calling it unscientific and inexcusable. 
Professor Eggleston, of Columbia College, an authority 
on such subjects, says that, while a coating of paraf- 
flne might benefit porous stones, it is exceedingly harm- 
ful to granite— the obelisk is of red sienite, a species of 
granite. It was the heating, he says, that did the mis- 
chief. It opened the cracks and emptied them of the 
fungus growths that had been accumulating there for 
ages. He declares that the heating given it and the, 
rough handling of the workmen, who ruthlessly 
chipped this noble stone," prying oft* every piece that 
was fissured, effected more harm than its 3,000 and 
more years of exposure to nature's elements. Con- 
tinuing, he says: "Most granite has three different 
planes of dilatation. Heat applied to the surface of this 
stone in our climate could not fail to get all these dis- 
astrously at work. Than 



The height of sea waves has long been the subject 
of controversy. Eminent hydrographers have insisted 
that storm waves were usually not more than 10 feet 
high, and rarely over 20 when the conditions of the sea 
were most favorable for wave development. Many a 
traveler, reclining on a cabin transom, has looked up 
through the skylight to see the waves rearing their 
frothy crests, and wondered how even a 20 footer could 
show so high above a great ship's deck. Many a sailor 
dowsed by an up-driving wave while lying out on a 
topgallant yard has, doubtless, shaken his head incre- 
dulously when told that the highest waves were not 
above 20 feet, the rest being " heel "of ship and dip of 
yard. Now, however, comes expert testimony to prove 
that storm waves are often 40 feet and sometimes from 
60 to 70 feet in height. Ih the recent British scientific 
expedition some instructive data were gathered by a 
sensitive aneroid barometer capable of recording its ex- 
treme rise and fall by an automatic register. "With 
a sea not subjected to an atmosphere of unusual vio- 
lence, it indicated an elevation of 40 feet from the 
wave's base to crest." Admiral Fitzroy, after a long 
series of careful measurements from the main top of 
his ship, came to a similar conclusion. 



A recent assertion that water color paintings are 
affected injuriously by constant proximity to electric 
lights, the more delicate pigments fading in conse- 
quence, does not seem to be borne out by the facts. 
As a disintegrating force, daylight is known to be far 
more powerful than electric light of equal intensity. 
The latter too, as is well known, is a less active agent 
than daylight to photographic paper. 



This Is tbe Last Number of this Year. 

This issue closes another volume of this paper, and 
with it several thousand subscriptions will expire. 

It being an inflexible rule of the publishers to stop 
sending their publications when the time is up for 
which subscriptions are prepaid, the present sub- 
scribers to the Scientific American or Scientific 
American Supplement or the Architects and 
Builders Edition of the Scientific American 
whose subscriptions expire with the year will oblige. us 
by remitting for a renewal without delay. 

By heeding this request to renew immediately, it will 
save the removal of several thousands of names from 
our subscription books, and insure a continuance of 
the papers without interruption. 

The prices of the different publications in the 
United States, Canada, and Mexico are as follows : 

RATES BY MAIL. 

The Scientific American (weekly), one year. . . , . . . $3.00 ■ 

The Scientific American Supplement (weekly), one year 5.00 

La America Cientiflca (monthly), one year 3.00 

Architects and Builders Edition of the Scientific American 
(monthly), one year 2.50 

COMBINED RATES. 

The Scientific American and Supplement 7.00 

The Scientific American and Architects and Builders Edition. 5.00 
The Scientific American, Supplement, and Architects and 

Builders Edition \, 9.00 

This includes postage, which we pay. Remit by postal or express 
money order or draft to order of 

Hum & Co., 361 Broadway, New York. 



Tying up Branches. 

Now is. the time to tie together the limbs of those 
trees, both fruit and. ornamental, that, have made a 
long spreading growth, and whose limbs fork out. By 
tying all the limbs together about a foot up from where 
they leave the trunk, they are prevented from break- 
ing or splitting down with the snows and iee s| 
winter, 
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AN IMPHOVED BAIN WATER CUT-OFF. 

The accompanying illustration represents a simple 

device which may be readily adjusted to position and 

manipulated to direct the flow of water from the main 

leader to a supply or to a waste leader, Fig. 1 being a 

face view and Fig. 
2 a sectional 
representation. 
This invention 
has been patented 
by Messrs. John 
M. Baird' and 
Robert Sand- 
strom, of Topeka, 
Kansas. The cut- 
off body is formed 
with a flange 
adapted to receive 
the lower end of 
the main leader, 
this flange being 
carried downward 
to receive a flange 
formed at the 
upper end of a 
switching tube, 
the lower end of 
this tube also hav- 
ing a flange adapt- 
ed to fit into 
flanges on the de- 
livery and waste pipes. The switching tube is guided 
by a central stud or pin riding in bearings in the cut- 
off body. 

■»««>» . 

AN IMPROVED AIB COOLING APPARATUS. 

The accompanying illustration represents an ap- 
paratus applicable to window or door openings for 
cooling the air supply, to promote comfort or contri- 
bute to the recovery of sick persons. It has been pat- 




BAIBD & SANDSTROM'S BAIN 
WATER CUT-OFF. 




FOUQUET'S AIR COOLING APPARATUS FOR ROOMS. 

ented by Mr. Leon C. Fouquet, of Andale P. O., Kansas. 
Frames of light metal rods with cross bars and a fill- 
ing of wire netting fabric are fastened to opposite side* 
of a window frame below the raised lower sash, and to! 
these frames are fixed other cross bars from which wire 
ice baskets are suspended. To the inner side of each 
basket near its top is attached a rod from which is 
hung a coarsely woven flannel or woolen fabric. There 
is also a fabric-supporting rod above the upper ice 



basket, and the fabrics from all the rods are conducted 
outward and over deflecting rods, each fabric having 
at its lower edge a metal rod to hold the fabric down 
and prevent its being flapped about by the wind. The 
arrangement is such that the cold drip water from the 
ice baskets will trickle down over and 'through the 
fabrics into a drip tray . held over the window . sill, 
and having a laterally inclined bottom, with a faucet 
at one end for withdrawing the water. The fabrics 
are designed to spread over the full area of the window 
opening, thus cooling and tempering the air which 
enters the room. A water spray or sprinkler pipe is 
also arranged to be operated over each of the fabrics 
if desired, these spray pipes being connected with a 
common supply pipe communicating with a tank in 
which ice water is held, as shown in the illustration, 
or with any regular source of water supply, the flow 
being regulated according to the circumstances. The 
entire construction is designed to be light and cheap, 
and such as may be readily fitted to any sized window 
or door opening, and easily taken down and packed 
away in small space. 

1 »in » 

AN AUTOMATIC PAPER CARRIER FOR DRYING 

ROOMS. 
The endless web of paper coming from a press on 
which wall paper is printed, and from some forms 
of paper-making machines, is automatically received 
by carriers adapted to support the web in suspended 
loops, and move it along gradually, with the surfaces 
kept separated, for considerable distances, in spacious 
rooms or drying lofts, whereby the paper is dried pre- 
paratory to packing it for market. A machine for au- 
tomatically feeding to such a carrier the laths on 
which the paper is looped is represented in the accom- 
panying illustration, and has been . patented by Mr. 
Isaac Dunn, of New Brunswick, N. J. In front of the 
hopper into which the laths are thrown is a bed roller 
or cylinder and an upper feed-regulating wheel with 
radial peripheral blades, so arranged that when both 
are rotated, the blades or wipers of the wheel will pass 
but one lath at a time, flatwise, to an inclined lath 
chute below. The feed-regulating wheel is journaled to 
be adjustable to accommodate laths of different thick- 
nesses. The lath chute is grooved at its sides to re- 
ceive opposite ends of the lath, and the lowermost lath 
is held in the chute by retaining plates extending 
across the ends of the grooved sides, the floor of the 
chute being notched to allow of the passage of the 
fingers or lugs of endless carrier chains, which take the 
laths' one at a time from the chute. These carrier 
chains are fitted on lower sprocket wheels on a shaft 
journaled at the front lower part of the frame and on 
upper sprocket wheels on a shaft journaled in overhead 
bearings. The lower shaft is rotated to operate the 
carrier chains by a belt from a shaft at the rear of the 
machine, belts from the latter shaft also operating the 
bed roller and the feed-regulating wheel. To assure 
the positive feed of the lath to the carrier chains, a 
lever or knocker is fulcrumed on the chute frame to 
project its inner end above one of the lowermost laths 
in the chute, as shown in the small view. The outer 
end of the knocker is heavier than and adapted to 
raise its inner end, the knocker then resting on a stop 
fixed to the chute. The knocker is operated by fingers 
or lugs on an . endless chain to which motion is com- 
municated from the feeder shaft, each of the chain 
lugs, in passing", raising the outer end of the knocker, 
and causing its inner end to strike or knock the laths 
to assure their positive downward feed. The shafts 
which carry the upper sprocket wheels of the carrier 
chains also carry other sprocket wheels on which run 
endless carrier chains, with lugs or fingers adapted to 
take the laths on which the paper has been looped, 
and carry the laths and looped paper forward any 

required distance 
through a heated 
room or drying 
loft. 



AN IMPROVED ELECTRIC RAILWAY SIGNAL. 
A simple form of signal board to be operated by an 
electro-magnet is shown herewith, and has been pat- 
ented by Mr. Frederick W. Frith, of Bishop's College 
School, Lenoxville, Quebec, Canada. At the top of a 
suitable standard is a lantern-supporting shelf having: 
at its ends vertical supports for the journals or pivots 
of a signal board, centrally in which is a lens or bull's 
eye. To the lower edge of this board is attached a 
weight to hold the board normally in a vertical position, 
and on one of the journals is keyed a pinion meshing 
with the teeth of a rack bar, pivotally connected at 
its lower end with a lever which carries at its free end 
an armature. This lever is fulcrumed on a hanger 
from the lower side of the lantern-supporting shelf, 
and the rack bar is guided in a keeper on the journa 1 




An Erie, Pa., 
note says : The 
South Erie Natu- 
ral Gas Co. struck 
a large well right 
in the thickly 
built up portion 
of the city on Nov. 
23. The gas blew 
everything out of 
the welland could 
not be controlled. 
A number of wells 
will be, put down 
in the immediate 
vicinity. Hon. F. 
F. Adams has be- 
gan to extend his 
gas plant by put- 
ting down more 
-wells. There are 
fully 100 wells in 
and around Jfrie. 




FRITH'S ELECTRIC RAILWAY SIGNAL. 

support. On the lower side of the shelf, above the 
armature on the lever, is held an electro-magnet, the 
conductors leading therefrom being arranged in con- 
nection with a battery and a push button, which may 
be located low down on the post, or at any convenient 
point, as in an outlookhouse. Then, by pressing the 
button, the armature is drawn against the magnet, 
throwing the lever and swinging the signal board to a 
horizontal position, and exposing the white light of the 
lantern. Upon the circuit being opened, the weight 
attached to the lower side of the board carries it to the. 
vertical position with the colored lens in front of the: 
lantern. 



AN IMPROVED RAILWAY RAIL TIE. 
A railway rail tie designed to firmly hold the rails in 
position, and by means of which they can be readily 
locked to place, is illustrated herewith, and has been 
patented by Mr. Richard Jones, of Houston, Texas. 
Fig. 1 is a sectional view and Fig. 4 a perspective illus- 
trating] the application of this improvement, Figs. 2 
and 3 being side views, the former showing a rail joint 
connection, while Fig. 5 illustrates tne application of 
the key. At the proper distance apart in the top of 
the tie are transverse recesses to readily receive the 




JONES' RAILWAY RAIL TIE. 

rails, one side of each recess having a projection adapted 
to fit against one side of the rail web and the top of its 
base. On the opposite side of each ••of these recesses, 
centrally in the tie body, are apertures leading into 
each recess on the opposite side of the rail, where there 
is- placed a retaining block of proper contour to fit 
against the rail web on its other side. These retaining 
blocks are each forced to place by means of a wedge- 
shaped key driven through a transverse slot in the rear 
of the apertures, each key being held to its place when 
in position by a cotter pin passed through an aperture 
in the small end of the key. In case the tie is to sup- 
port a rail joint, the retaining blocks used in such cases 
are formed with a bolt-like projection adapted to pass 
through an aperture made therefor in the web of the 
rail, and into a like aperture in the opposite projection 
of the tie. To prevent lateral displacement of the 
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track, transverse ribs or projections are formed on the 
bottoms of the ties. A single tie of this construction 
can be readily placed in a track. already laid without 
removing the rails. 

■>«»>» — : ; 

Care of the Teeth. 

At the meeting in Berlin last spring of the German 
Association of American Dentists, the best means of 
preserving the teeth were discussed, and Dr. Richter, 
of Breslau, said : "We know that the whole method of 
correctly caring for the teeth can be. expressed in two 
words — brush, soap. In these two things we have all 
that is needful for the preservation of the teeth. All 
the preparations not containing soap are not to be re- 
commended, and if they contain soap all other ingre- 
dients are useless except for the purpose of making 
their taste agreeable. Among the soaps the white 
castile soap of the English market is especially to be 
recommended.. A shower of tooth preparations has 
been thrown on the market, but very few of which are 
to be recommended. Testing the composition of them, 
we find that about 90 per cent are not only unsuitable 
for their purpose, but that the greater part are actu- 
ally harmful. AU the preparations containing salicylic 
acid are, as the investigations of Pernier have shown, 
destructive of the teeth. He who will unceasingly 
preach to his patients to brush their teeth carefully 
shortly before bedtime, as a cleansing material to use 
castile soap, as a mouth wash a solution of oil of pep- 
permint in water, and to cleanse the spaces between 
the teeth by careful use of a silken thread, will help 
them in preserving their teeth, and will win the 
gratitude and 'good words|of the public"; 
p — ._« i m ti^rr m '■ ■ ■ — '■— — : — 

THE GREAT TRAVELING CEANE AT TBUBIA. 
At Trubia the Spanish government has erected ex- 
tensive works for the manufacture of the heaviest guns, 
and the establishment is now turning out armaments 
for the new steelcruiser Pelayo and other ships of war. 
Eleven inch and thirteen inch guns are the largest so 
far made. 

Our engraving shows the new traveling crane lately 
erected at the Trubia works for handling these great 
guns and loading them upon the cars prior to removal 
to the coast. A beam of great strength is supported 

. by its two ends upon a pair of hydraulic posts, each 
carried on a truck moved by an engine. Each truck 
forms, in fact, an independent locomotive. Suitable 
lifting gear and slings are arranged upon the beam, 
the gearing being worked from the ends of the beams. 

. By means of this apparatus the heaviest guns may be 
quickly picked up, moved to the desired point, Bnd the 
load deposited with the utmost precision. Our en- 
graving is from.Xa Ilustraeion Espaflola. 



AN IMPROVED FRICTION CLUTCH. 

The accompanying illustration represents a friction 

clutch especially adapted for hoisting machinery, in 

which a powerful friction and large bearing surface 

are required, and also designed for use on pulleys and 




shafting. It has been patented by Mr. Daniel T. Den- 
ton, of Tower, Minn. Fig. 1 shows the clutch as ap- 
plied on the outside of the hoisting drum, Fig. 2 illus- 
trating its application within the drum, and Fig. 3 its 
use on a pulley and shafting. On the driving shaft, 
A, as shown in Fig. 1, is a loose pinion, B, meshing 
into a gear wheel on the dram of the hoisting machine, 
the outer face of the pinion resting against a collar, C, 
fixed on the shaft, while on its inner face is formed a 
friction flange, adapted to be engaged by a friction 
clutch wheel mounted to slide on and turn with the 
driving shaft. As represented in Fig. 2, where the 



clutch is shown applied within the drum, the pinion 
and gear are dispensed with, the drum itself forming a 
loose pulley, B, on the driving shaft, where D is the fric- 
tion flange engaging the friction clutch wheel, E, which 
slides on a key secured to the driving shaft. The 
clutch wheel, E, is pivotally connected by toggle links, 
F, with a collar, Gt, keyed on the main shaft, the pivot 
points of the links being pivotally connected with a 
collar, H, also turning with and sliding on the shaft. 
To the collar, H, are secured rods, h, extending paral- 
lel with the driving shaft through, apertures in the 
fixed collar, G, the outer ends of these rods being se- 
cured to a shifting collar, J, sliding on the key on the 
driving shaft, this collar being shifted forward and 
backward, to engage or disengage the clutch, by the 
lever, K. By pushing the lever to bring the toggle 
links into a straight line, the clutch wheel, E, is thrown 
into frictional contact with the flange, D, of the hoist- 
ing drum. Fig. 3 illustrates the similar application of 
the clutch to a loose pulley on a driving shaft. 



Aecldeuts from Electricity. 

Two more instances of the omnipresent danger due to 
the present systems of electrical distribution have been 
afforded during the last few days in this city. On the 
night of November 30, two clerks were engaged in car- 
rying a metal frame showcase from the sidewalk into 
a store on Eighth Avenue. One of them stepped upon 
an iron grating, and as he did so the metal frame of 
the showcase came in contact with an arc lamp hang- 
ing over their heads. Suddenly the unfortunate man 
dropped his end and fell insensible. He never recov- 
ered from the shock. A new name is to be added to 
the long list of the killed. 

On the night of December 3, the passengers in a 
Third Avenue Elevated Railroad train were startled by 
hearing a noise like hail emanating from the roof of the 
car. It proved to be due to electricity. The car had 
come in contact with a low hanging wire, and bad pro- 
bably drawn it along until it crossed a live wire; It is 
said that two of the passengers in the car received 
shocks. 

The problem of safe distribution of electric energy 
seems to be a difficult one. Even when the wires are 
underground they can shock pedestrians, and many 
instances are on record of men or horses being shocked 
from subterranean lines. Moreover, under the present 
system of conduits as established in New York, electric 
subways gas explosions are addsd to the list of acci- 
dents. Bat a few days ago an electric conduit in 
Minetta-Street exploded, blowing out manhole covers 
and involving great possibilities of damage to life and 
property. 




THE GREAT TRAVELING CRANE AT TRUBIA. 



© 1889 SCIENTIFIC AMERICAN, INC. 



404 



gtitntUit %mmtm. 



[December 28, 1889. 



ABMOB PLATE FOB WAB SHIPS. 
The numerous visitors to the exposition remarked 
with great interest, in the pavilion of the Minister of 
War, the huge armor plates exhibited as specimens of 
the armoring now applied in our navy. 

The crowd stopped before these heavy and imposing 
masses, and were filled with astonishment on thinking 
of the power of the armorclads that are capable of 
floating with such a sheathing, and with more aston- 
ishment still, perhaps, on thinking of the power of the 
machinery that metallurgy now has at its disposal for 
obtaining such plates. The preparation of the military 
products serving for attack and defense was, in fact, 
the starting point of most of the progress realized for 
the last thirty years by metallurgy, and of the inces- 
sant development of its machine tools. 

In this continuous contest that has been going on be- 
tween the attack and the defense, between the cannon 
and the armor plate, it is from metallurgy that each 
has demanded arms. The artillerist has endeavored to 
obtain a lighter and, at the same time, a more resist- 
ant gun, capable of giving, through the elongation of 
the chamber, a greater initial velocity to the projec- 
tile ; and for the projectile itself, he has desired a 
harder and harder metal, capable, without breakage, of 
supporting a continually increasing energy of impact 
against armor plates, which themselves are becoming 
more and more resistant. 

The engineer of naval constructions, on his part, has 
endeavored to give his armor plates all the resistance 
possible, by increasing the thickness up to extreme 
limits, as well as by the best distribution of the metal, 
the inost scientific study of forms, and especially the 
use of harder and harder metal. 

Hence result the ever new exigences in the manu- 
facture of guns, projectiles, and armor, that have 
necessitated the use of larger and larger ingots, with 
maneuvering apparatus and rough forging and finish- 
ing tools, and the adoption of steels whose physical 
qualities of hardness, toughness, and homogeneousness 
have always gone on increasing. 

It is thus that metallurgy has been led to develop its 
tool equipment continually from all points of view, 
until it now works masses weighing from 90,000 to 
100,000 pounds, and which forgemen of former times 
would never have thought of handling. It has scien- 
tifically studied the metal to be elaborated, and has 
succeeded thereby in treating it under minutely deter- 
mined physical and chemical conditions, thus making 
of the forge as it were a laboratory on a large scale. 

Our national metallurgy can claim its part in the 
great progress realized by our armament, and such 
progress, which will allow us to await the contests of 
the future with more security, has been recognized by 
foreigners themselves, who have ordered numerous 
products from our national works. 

The application of armor plate to'ships was proposed 
by the eminent Dupuy de Lome in 1845, but the idea 
was not carried out until 1854, on the occasion of the 
Crimean war, and upon the personal intervention of 
Napoleon III. At that time there were built five 
floating batteries, which were protected with 4 inch 
armor plate of iron. 

These vessels, which constituted genuine forts rather 
than ships, reduced the fortifications of Kinburn in a 
few hours on the 17th of October, 1855, and, owing to 
their protective armor, were but slightly injured by 
the enemy's fire. 

This success decided the application of metallic 
armor to sea-going ships, and the type of it was created 
by Dupuy de Lome. The Gloire was the first armor- 
clad, and was followed by the Couronne, Flandre, 
Magenta, etc. The weight of the cuirass was' then 
about 900 tons, and the number of men in the crew 
was from 500 to 600. Later on, about 1865, in view of 
the progress of rifled artillery, it was found necessary to 
increase the thickness of the armor plate to eight 
inches, and then came the type of vessels represented 
by the'Ocean, in which the armor belt extended clear 
around the ship, and descended 6% fee t beneath the 
water, and rose in the center to form an armored re- 
doubt earring four 10}£ inch guns. 

At the four angles of this redoubt there were as many 
turrets armed with 9-inch guns. Analogous arrange- 
ments are found on the Redoutable — one of the first 
ships constructed of iron. The substitution of metal 
for wood permits of reducing the weight of the hull 
and increasing the weight of the armor, the latter 
reaching \3% inches at the load water line in the ves- 
sel under consideration. On this ship, the first one 
provided with armored deck, there is an octagonal re- 
doubt protected with 11%-inch plate and armed witjh 
four 10>£-inch guns. The armor plate employed is 
iron and is '1% inches in thickness. 

In the Amiral Duperre and the Amiral Baudin, the 
cuirass reaches its maximum thickness, so to speak, 
being 21 % inches at the center of the load water line 
. and 15J^ inches beneath. The huge mass thus exeeeds 
the weight of 8,360,000 pounds, and the elements of 
which it consists weigh no less than from 35 to 40 tons 
each. 

Armor plate has at the same time undergone an es- 
sential transformation that has been necessitated by 



the progress of artillery. It became necessary to look I 
for a metal harder than iron— which is too easily pene- 
trated ; and so steel has finally been applied to the 
manufacture. At the same time a mixed metal has 
been created, consisting of an iron plate covered with 
a layer of hard steel, designed to break the projectiles 
at the moment of impact. 

The turrets of the Amiral Baudin were manufactured 
of mixed metal by the Compagnie des Forges, of Cha- 
tillon-Gommentry, and the exhibit of this establish- 
ment included a curved plate weighing 70,000 pounds, 
and which was 13 feet long, 6% wide, and 20 inches 
thick. This plate is represented lying upon the ground 
in Fig. 2, page 406. As for iron plates, we may men- 
tion the large one which was the admiration of all 
the visitors, and is shown in Fig. 1. This plate shows 
the result of the shot of five projectiles, the impacts of 
which are nearly tangent. The plate supported this 
test without being fissured, a result that bears witness 
to the great malleability of the metal. This conside- 
ration of malleability is of capital importance in deck 
plates, in which rents might lead to leakages, and it 
explains the preference shown up to the present for 
welded iron for the protection of decks. 

After the Amiral Baudin, the thickness of armor 
plates tends to decrease, and upon the four armor- 
clads not yet finished it is reduced to 18 inches at the 
load water line. 

If, with Engineer Hauser, we consider the course 
followed since the first armorclads up to the Amiral 
Baudin, we see that the total displacement has nearly 
doubled, passing from 5,800 to 11,400 tons, the wooden 
hull is replaced with one of iron, passing from 14 per 
cent to 35 per cent of displacement, and the armor 
passes from *% inches to 21J£ inches, with a weight 
going from 16 per cent up to 35 per cent. The guns, 
first placed in port holes, have gradually been rele- 
gated to the turrets, and the armored redoubt has 
been entirely suppressed. The number of the crew 
has not been modified much, for although that of the 
Marengo reaches 750, we find that of the Amiral Bau- 
din to be but 500— a number less than that of the^lween 
Flandre. 

, In the artillery properly so called, the calibers of'the 
guns, and especially the lengths of the chambers, are 
continually increasing in order to attain greater and 
greater velocities with slow-burning powders ; and 12J£ 
and 13 inch guns are now being constructed that have 
a chamber length of as many as forty calibers. The 
Societe des Forges et Chantiers de la Mediterranee ex- 
hibited a specimen of such a gun designed for the 
turret of a Japanese armorclad, and with which may 
be obtained a velocity of 229,600 feet at the muzzle. 

The invention of new explosives, making it necessary 
to protect the live works as well as the men at all ex- 
posed points, and the desire to lighten the ship so as 
to give it that rapidity of evolution which is becomin'g 
more and more necessary, make it appear as if a new 
transformation would take place in the armor plating 
of ships. At all points where fissures would not be of 
much consequence, an endeavor will be made to em- 
ploy very hard metal, capable, with a smaller mass, of 
arresting projectiles that would pass through thicker 
iron plates, and the softer and more malleable metals 
will be reserved for points where fissures are to be par- 
ticularly feared. The progress that has been made in 
recent years in the metallurgy of steel fortunately per- 
mits of such a programme being carried out, and the 
exhibit of the Company of Chatillon-Commentry, in 
particular, included complete series of plates of all de- 
grees of hardness, perfectly adapted to every applica- 
tion that may be had in view. 

The large plate shown in Fig. 2 forms the extreme 
series of the soft metal. It has a resistance of penetra- 
tion one-fifth greater than that of welded iron, and at 
the same time presents a perfect homogeneousness 
that iron could not possess, and at least an equal mal- 
leability. 

This may be seen by an examination of the indenta- 
tions made in the tests with normal and oblique fir- 
ing, for such results have never been obtained with 
iron plates. 

This metal is peculiarly well adapted for the sheath- 
ing of deck plates. Afterward came plates of medium 
hard metal, having an excess of resistance to perfora- 
tion a quarter greater than that of iron, and which are 
adapted for the belts of ships. Finally, we have hard 
metal plates that are better adapted for the construc- 
tion of light shields of all kinds, and the resistance of 
which exceeds that of iron by one-third. We have 
here a series of important results obtained by the ap- 
plication of scientific methods in the working of steel, 
and we have thought it would be of interest to make 
them known, by reason of the services that our navy 
can hope from them. — La Nature. 

— »■»!♦ 



Bending the 110 Ton 6u. 

It is stated that a 110 ton Armstrong gun has bent 
during test. No details have as yet reached us. Mr. 
James A. Longridge, C.E., and General Maitland give 
the following particulars with regard to the life of 
heavy guns : 

It appears that the 110 ton gun — 16}^ inches — will 
fire 95 ordinary rounds ; after this the gun is unfit for 
service. The 67 ton — 13J£ inches— will fire 127 rounds, 
and the 45 ton gun — 12 inches — will fire 150 rounds, 
after which these guns are unfit for service. The cost 
of the 110 ton gun is £16,500, the 67 ton gun £10,900, 
and the 45 ton gun £6,300. Thus the cost of the 110 
ton gun alone will be for each discharge of shot £174, 
for the 67 ton gun £86, and for the 45 ton gun £43. 
The cost of a single round for material alone for the 

110 ton gun is as follows : 

£ 8. d. 

900 lb. of powder 70 

1,800 lb. projectile 80 

Silk for cartridge 3 

Deterioration of gun (life of gan taken at 95 rounds)... 174 
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Total net cost of each round 

For the 67 ton gun : 

530 lb. of powder 40 10 

1,250 lb. projectile 55 10 

Silk for cartridge 2 

Deterioration of gun (life of gun taken at 127 rounds) . . 86 

Total net cost of each round 184 

For the 45 ton gun : 

295 lb. of powder 23 

714 lb. projectile 31 

Silk for cartridge ;.... 1 

Deterioration of gun (life of gun taken at 150 rounds). . 43 

\ . * 

Total net cost of each round 98 



New Photographic Lent. 

M. Ch. V. Zenger employs two correction lenses of 
magnesium glass of the same focal length, one concave 
and the other convex. The focal length of the system 
is the same as that of the spherical mirror. The time 
of exposure for stars of the same size is reduced to a 
third or a quarter. — Comptes Rendu*. 



The 67 ton gun would penetrate 27 inches of wrought 

iron at 1,000 yards, and the 45 ton gun would penetrate 

20 inches of wrought iron at the same distance. — The 

Engineer. 

^ i n ^ 

BoW 'Wax Figures of Celebrities are Produced. 

The following is an abstract from an interview be- 
the artist and a reporter for the New. York 
Sun: 

I can always find young women willing to pose, and, 
nine times out of ten, obtain a subject whose face so 
closely resembles the photo in question as to answer 
all purposes. 

The " model " visits the studio and poses as the 
sculptor desires. First, a cast of clay is made of such 
portion of her anatomy as is required. About this is 
constructed a plaster of Paris mould, into which is 
poured a preparation of wax known only to this sculp- 
tor. The figure formed in this way is remarkably life- 
like, but by no means equal to the figures produced 
when a plaster cast is taken of the subject supposed to 
represent the individual the sculptor desires. Here it 
is the hard work comes in, and here it is the " model " 
wishes she had never agreed to undertake the task. 

She is positively assured that no harm will befall her 
and that she will be at liberty inside of five minutes. 
The assertions of the sculptor restore her confidence, 
and she says she is willing to submit to the ordeal. She 
is seated in a chair and the artist retires to an adjoin- 
ing room. She becomes frightened, and wonders what 
is coming next. 

The sculptor comes in carrying with him the utensils 
of his trade. Again the girl is assured no harm will be- < 
fall her, and she is requested to open her mouth. When 
she complies with this request, a quill toothpick is in- 
serted between her teeth and she is told to keep still. 
In less time than it takes to tell it, her face is covered 
with plaster of Paris. 

The quill toothpick allows the model to breathe, and 
the plaster of Paris, which is an inch thick, remains on 
her features a minute or more, until it is set. Then it 
is carefully taken off. The model receives from $1.50 
and upward, and her features will appear in some shop 
window later on as a fac-simile of some woman with a 
national reputation. 

These figures or busts are made to order for the pur- 
pose of supplying models for stores and museums. 
Aside from supplying museums, the hardest work in 
this unique business is to furnish models for hair-dress- 
ing establishments. 

> ni« 

Spontaneous Combustion of Cotton Bales. 

The Boston Manufacturers 1 Mutual Fire Insurance 
Company has issued a circular calling attention to 
the danger of spontaneous com bustion of bales of cot- 
ton which have become impregnated with cotton seed . 
oil. Two bales are cited which had absorbed two 
hundred and fifty-six and one hundred and seventy- 
five pounds respectively. Leakage from barrels con- 
tained in the same cargo might account for the occur- 
rence. Such cotton is very liable to heat and to break 
out into active combustion. The more frequent fires 
in cotton ships and warehouses, it is thought, may be 
accounted for on this basis. It is suggested by the 
company named, whose circular is signed by Mr. Ed- 
ward Atkinson, the eminent statistician, that cotton 
bales should be watched and inspected for this source 
of danger. It is a good note of warning, and should 
be given full attention by all interested. 
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A HEW SYSTEM OF BATH) TELEGRAPHY. 

To those familiar with the history of telegraphy and 
other great inventions, it appears strange that the in- 
vention of Prof. Morse should have retainedits identity 
through all these years of telegraphic development and 
improvement. The original code, and substantially 
the original instruments, have been and are used to a 
greater extent than any other. 

The main improvements in telegraphy up to the 
present time have the Morse system as a basis, and 
consist principally in increasing the capacity of the 
telegraph lines by duplexing and quadruplexing, and 
by'the system known as " Rapid Telegraphy," in which 
messages are transmitted by means of a perforated 
strip of paper, and received upon a strip of chemically 
prepared paper. In all these systems the Morse code is 
used, and as a consequence, the message requires trans- 
lation into characters which are legible to the gener- 
ality of people. 

Other systems of telegraphy in which the messages 
are delivered in print are used to a limited extent. 
Among these are the "Phelps printer " and the type 
writer telegraph ; but these, as compared with the 
other systems referred to, are slow, and are incapable 
of being duplexed or quadruplexed. 

For years, inventors have known that great possi- 
bilities lay in a practicable means of synchronizing in- 
struments at the end of a telegraph line, and many at- 
tempts have been made to secure a]simultaneous dupli- 
cation of mechanical motions at points distant from 
each other. This result has been accomplished by 
means of the pendulum., and .by the phonic wheel oi 
fjmnartJaut the speed attajn&d^bx .these m^ans falls 
far short of the ability of the current to respond in 
the transmission of impulses or signals. 

Our attention has recently been called to an entirely 
new method of obtaining perfect syn- 
chronism at a very high rate of speed. 
This method, together with a new tele- 
graphic code and transmitting and re- 
ceiving mechanism, are the invention of 
Mr. J. Harris Rogers, who has also added 
a simple and effective punching attach- 
ment to be applied to any type-writing 
machine, so that the messages may be 
written by a type writer and simultane- 
ously cut in the transmitting strip, the 
whole being combined into a system 
which can be operated by any person of 
ordinary intelligence at a speed far great- 
er thao that attained by any other sys- 
tem of telegraphy. ! 

This system is fully illustrated in our 
front page engraving and in the diagram, 
Fig. 9. Fig. 1 shows the transmitting 
portion of the apparatus in perspective ; 
Fig. 2 shows the manner of using the de- 
tached punching machine ; Fig. 3 repre- 
sents an electrical punching machine con- 
nected with an ordinary "type writer; Fig. 
411b a view of the printed strip delivered by the receiv- 
ing machine ; Fig. 5 represents the code and a portion 
of a perforated/strip ready for transmitting a message; 
Fig. 6 shows the machine receiving the message ; Fig. 
7 is a plan view of the printing device; and Fig. 8 is a 
sideele vation. This system has been tested between 
Washington and New York in the presence of many 
well-known experts. The machines demonstrating this 
method were examined by us at the offices of the Visual 
Synchronism Co., at 34 Broadway, N. Y. W..B. Hop- 
kins, general manager. 

As the synchronizing apparatus is the vital portion 
of the system, we will first describe how the instru- 
ments at opposite ends of a long line are made to re- 
volve synchronously. At the ends of the line are ar- 
ranged instruments which are. precisely alike, there- 
fore a description of one will answer for both. Upon 
a shaft, B, is mounted a heavy fly wheel, A, about 
fourteen inches in diameter, and upon the boss of this 
wheel is placed a collar insulated from the boss and 
connected with a wire arm, a, which extends into a 
recess in -the rim of the wheel, A, to a point within 
striking distance of the metal of the rim. This wire is 
otherwise insulated so that when a secondary discharge 
is sent through it, a spark will appear in the recess of 
the wheel. The secondary circuit through which the 
spark current is sent is generated in the induction coil, 
H. One terminal of the induction coil is, connected 
with an insulated ring on the boss of the wheel, A, by 
means of a brush, and this ring is in electrical connec- 
tion with the ring which supports the wire, a. The 
other terminal of the induction coil is connected elec- 
trically with a brush which contacts with the shaft, B. 
One end of the primary wire of the induction coil is con- 
nected with' the battery, I ; the other end is connected 
to the back contact of the armature lever of the relay, 
J, and this armature lever is connected with the re- 
maining pole of the battery, I. Whenever a current 
passes through the relay, J, the primary circuit of the 
induction coil, H, is broken, and the impulse set up in 
the secondary wire of thc£ coil produces a spark in the 
recess of the wheel. 

Now it is evident that if the wheel, A, at the distant 



station can be made to send an electrical impulse 
through the relay, J, once during each revolution, this 
will cause a spark to appear in the recess of the wheel, 
A, once during each revolution of the wheel at the dis- 
tant station. If the spark in the recess of the wheel is 
produced at each time at the same point in the revolu- 
tion of the wheel, it shows that the two wheels are 
synchronous ; but if the spark appears at different 
points in the revolution of the wheel, it clearly shows 
that the wheels are not synchronous. If the spark ap- 
pears to travel forward, the receiving wheel, A, is re- 
volved slower than the distant wheel. If, on the con- 
trary, it appears to travel backward, the speed of the 
receiving wheel is too high. The power is applied to 
the receiving wheel in such a manner as to produce an 
excess of speed, and the synchronizing is effected by ap- 
plying either a mechanical brake or the finger or thumb 
to the periphery of the wheel until the speed of the re- 
ceiving wheel is so reduced as to cause the spark to ap- 
pear stationary. When this occurs, the instruments 
are in condition for transmitting or receiving mes- 
sages. 

Surrounding the shaft, B, there is a sun wheel, E, 
carrying on its periphery twelve commutator plates, 
numbered from one to twelve. The plate is connected 
through the multiple switch, N, and brush with the 
shaft, B, and the shaft, B, receives a current from the 
brush connected with one pole of the battery, L, the 
other pole of the battery being grounded, as shown. 

Upon the boss of the wheel, A, is secured a metallic 
ring which is insulated from the boss, and has an an- 
gled asm, F, which reaches over the stationary sun 
wheel, E, and carries a brush which contacts with the 
commutator segments, 1, 2, 3, 4, 5, etc. A brush, b, 
touches the ring of the arm, F, and is connected with 
the line. It will be seen that whenever the brush car- 




Fig. 9.-NEW SYSTEM OF BAPID TELEGEAPHY-DIAGBAM OF CIRCUITS, 



ried by the arm, F, touches the commutator segment, 
12, the circuit is completed over the line, and if this 
happens at both ends of the line simultaneously, both 
of the relays, J, will be worked, and the sparks will 
appear in the two wheels at the same time. 

The sun wheel, E, is movable around the shaft, B, 
and is provided with an arm, G, opposite the segment, 
12, which is used to move the eun wheel whenever the 
spark appears stationary at a short distance from its 
normal position. By moving this arm tne sun wheel, 
E, with its commutator segments is brought into 
proper relation to the wheel, A. 

Upon the shaft, B, is mounted a metallic cylinder, C, 
over which the perforated transmitting strip is carried 
with an intermittent motion, being moved forward 
one step for each revolution of the shaft, B. Upon 
the cylinder, C, rests a series of contact springs, D, 
numbered from one to ten, and corresponding with 
the commutator segments having the same numbers. 
The springs, D, are brought into electrical communica- 
tion with the commutator segments by the multiple 
switch, N, and the connected wires, as shown.* When 
the perforated transmitting strip is passed over the 
cylinder, C, the springs, D, rest upon the paper, or 
upon the cylinder, C, through the perforations of the 
paper. 

During each contact of the series of the springs, D, 
with the cylinder, C, a series of contacts will be made 
by the brush carried by the arm, F, with the commu- 
tator segments, and there will be a correspondence 
in the frequency of these contacts and the position of 
the springs, D, in contact with the cylinder, C, so 
that when this brush contacts with any segment of 
the commutator, the brush of the receiving instru- 
ment will contact with the same segment, and will 
therefore actuate a seetion of a segment of the receiv- 
ing instrument which corresponds to the same section 
of the transmitting instrument. 

It will therefore be : seen that as long as the 
sparks in the Wheel,' A, remain in a fixed position, 
or so long as the arm, E, can be moved so as to 'bring 
it opposite the cavity as the spark is formed, there 
will be perfect synchronism, and messages may be 



transmitted with perfect accuracy and with a speed 
which produces ten or more impulses over the line for 
every revolution of the wheel. 

The code of this system consists of ten marks, made 
in different positions and at different angles, the whole 
when combined forming a monogram like that shown 
in Fig. 4, and in this monogram are the elements of all 
of the letters of the alphabet. It is true that perfect 
Roman letters cannot be made from these elements, 
but an approximation to such letters can be formed, 
and the message is as legible as any printing. The 
marks of this monogram are produced by ten, arms 
arranged radially, and carrying armatures which are 
operated by an equal number of electro-magnets. 
These electro-magnets are numbered from one to ten. 
As shown in the diagram, the instrument is ready 
for the transmission of a message. By transferring 
the multiple switch, N, to the contacts, I, the series of 
magnets, M, of the receiver will be thrown into com- 
munication with the commutator segments, while the' 
relation of the relay, J, to the system still remains the 
same. The apparatus is provided with a feed mechan- 
ism which carries a strip of paper under the printing 
arms, the feed being effected by a step by step motion, 
one step being produced by every revolution of the 
shaft, B. 

Every turn of the wheel, A, produces a character 
or letter, and, as a consequence, when the wheel makes 
1,000 revolutions per minute, 1,000 characters or about 
200 words will be transmitted. If the speed is doubled, 
it goes without saying that the number of words will 
be. increased in the same proportion. By the old sys- 
tems of synchronizing, the greatest speed attained is 
300 revolutions per minute. In the experiment of the 
Visual Synchronism Company above referred to, a 
speed of 2,500 revolutions per minute was reached. 

The printing is done through ^the' me- 
dium of an inking ribbon, so that the 
characters are perfect and durable, and 
the message is ready for delivery as soon 
as it leaves the machine. The strips are 
prepared for transmission by a small elec- 
tric punching device used in connection 
with an ordinary type writer, so that 
while the message is written out upon 
the type writer, the paper strip is pre- 
pared for the transmission of the message. 
A method of preparing strips which is 
somewhat more rapid than that of the 
type method is illustrated by Fig. 2, in 
which a ten-keyed perforator is used. 
With this machine the preparation of 
the message almost equals stenography 
in point of rapidity. It is thought by 
the promoters of this system that an 
active manipulator could transmit a 
speech directly by means of the ten- 
keyed punching machine without calling 
in the aid of stenography. A portion of 
the speech could be recorded on thestrip, 
and the strip torn off and carried to the transmitting 
machine, and transmitted while another strip was iu 
process of preparation. 

It is obvious that the speed of the transmission of 
words could be greatly increased by adopting a steno- 
graphic code, but this would necessitate the transla 
tion of the message. 

The transmission of secret messages by this system 
is a feature of great importance. It is plain that any 
person having a typewriting machine with a punching 
attachment, or a ten-keyed punching machine, can 
prepare messages apart from any connection with the 
telegraph office, and send such messages, to the tele- 
graph office for transmission. As a precaution, the 
type-written record will be retained by the sender of 
the message, for future comparison with the trans- 
mitted message, if this becomes necessary. 

By a simple alteration of the punching mechanism, 
each patron of the telegraph can have a code of his 
own by which messages may be transmitted, which 
can be read only by the aid of a key furnished by the 
sender. The value of this feature will be appreciated 
in many lines of business where it is of importance to 
maintain secrecy. 

It is obvious that all the indistinctness and uncer- 
tainty common to the use of chemical paper is avoided 
in this system. The ill effects of the static charge of 
the line are prevented by a duplication of the relay, 
which permits of maintaining a continuous current 
upon the line. A great advantage is gained in the 
pause of the contact of the transmitting contact 
springs, thereby giving ample time for the current to 
act to its fullest extent. 

It is, perhaps, unnecessary for us to enlarge upon 
the advantages of this system, as they will be apparent 
to any one who will examine it after acquiring a mode- 
rate knowledge of other systems of rapid telegraphy. 



Temperature op the Moon in Sunshine.— The 
most recent researches of ProfesBor S. P. Langley indi- 
cate thatt he mean temperature of the sunlit lunar 
soil is probably not greater t^ftO- sero Centigrade* or 
32°Fah. 
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POISONOUS FISH OF THE INDIAN OCEAN. 



BY NICOLAS PIKE. 



All early voyagers to the Indian Ocean speak of the 
great beauty and variety of its fish. Cominerson and 
Bougainville, in their voyage round the world in 1779, 
remained for a time at the Isle de France (now Mauri- 
tius) and collected over a hundred different species, of 
which nearly two-thirds were new to science, and of 
nearly all they made notes and sketches. After Coill- 
uierson's death the collections were 
set to Buffon, but he neglected them, 
and later they fell into the hands 
of Lacepede, who described them very 
imperfectly from the dried specimens. 
Dumeril, long after, found part of the 
M8S. in a garret over the Museum of 
Paris and some sketches in Strassburg 
Library. They eventually found their 
way to Cuvier, who acknowledged 
their great use in preparing his "Nat- 
ural History of Fish." Many distin- 
guished men have collected fish, but 
few have written any account of them 
— past a few anatomical notes. Dr. 
Desjardins wrote considerably, but his 
MSS. have all been scattered ; and M. 
Lienard not only wrote, but gave a 
valuable collection of fish to the Mu- 
seum of Paris and Port Louis, Mauri- 
tius ; but little is generally known of 
his writings. 

During my residence at the latter 
place I had exceptional chances for col- 
lecting and studying these fish. I was 
fortunate enough to procure 500 species, 
now in the Museum of Comparative 
Zoology of Cambridge, Mass., where twenty -seven were 
described as new species and one a new genus. 

No idea of their beauty can be formed from dried or 
alcoholic specimens ; they must be seen when fresh 
from the bright waters of the ocean. Brilliant as are 
their colors, there is no place in the world where there 
are more that possess deleterious and even deadly 
qualities. So much is this the case that the govern- 
ment has seen fit to impose heavy fines and imprison- 
ment on the fishermen who bring such fish to market. 
It was thus difficult to procure specimens of these fish, 
mostly unknown elsewhere ; so I had to watch for the 
boats that came inshore outside of the city, and get 
them from the men, who saved them for me when caught 
in their seines or on their lines. Many of them are as 
dangerous to handle as they are poisonous for food ; 
and others with terrible weapons in their fins are eaten 
when deprived of them. 

Of the latter class are the Lafs I have written of be- 
fore, but every spine is cut as soon as caught, the flesh 
being innocuous. The.Mac7iaowaw(Arius)and Cordon- 
nier (Teuthis) are very nice pan fish, but every fin must 
be cut off before they come to market. The magnificent 
yellow-tailed Croissant, glittering fn scarlet, yellow and 
purple (a Serranus), grows very large, and is termed a 
soulard, or drunken fish, from its effects on its victim. 
They do not stop here, but the man grows delirious 
with sharp intestinal pains, and the whole system is 
deranged. I was astonished to see some fine ones land- 
ed, though not taken to market, and a fisherman told 
me that when well salted and prepared it can be eaten, 



They are mostly yellow, some with lines and others 
with a dark spot. The former are eaten, but the latter 
are always rejected. One of the family, of an intense 
crimson, with yellow fins, was brought to me, and I 
was cautioned not to let even a cat or dog get any part 
of it, as it was sure death in a few minutes. It is a 
curious fact that in nearly all the poisonous fish the 
most vivid colors occur. The pretty, harmless-looking 
little pink and yellow fish Dr. Steindachner did me the 





Fig. 2.-DECK PLATE OF THE SUCHET-PLATE OF THE 
FORMIDABLE.— [For description see page 404.] 

but it would be dangerous for any but an expert to risk 
it. Strange to say, the white-tailed Croissant is quite 
harmless and constantly eaten, though wherein lie the 
poisonous qualities of the one, to all appearance the 
same as the other, with the exception of the tail, has 
yet to be discovered. A similar fact is found in fish of 
fcfafl BMuifl Genyoroge, called by the Creoles Giblots. 



POISONOUS FISH OF THE INDIAN OCEAN. 

honor to name the Pikealunulata is of the same deadly 
character. With the exception of a few of the scarlet 
rock cod or Serranus family, the fish with gray coats 
are the finest eating and the safest. The edible, bright 
colored ones are mostly coarse and strong to the taste 
— many so much so that they have to be skinned before 
cooking. 

In the family of the Gymnodontes we have some of 
the most singular and poisonous fish of the ocean. 
Most of them go by the name of Bourse, and can inflate 
the body to double and treble its ordinary size. Some 
are covered with spines so dangerous it is exceedingly 
difficult to handle them, and many can bite sharply. 
I had a large Diodon sent me alive, and I asked the man 
who brought it if it would bite. For reply he picked 
up a thick piece of coral and put it in the creature's 
mouth, when it snapped it off as if it had- been a pipe 
stem. Another Diodon was presented to the museum, 
called Bon tau, or porcupine fish. Every, part of its 
body was covered with spines turned every way, so that 
it was almost impossible to touch it without pricking 
the fingers. It was brought to the museum with a rope 
round the body ; but the taxidermist who skinned and 
stuffed the fish lacerated his fingers and they quickly 
ulcerated, the hand and arm swelled, and he was un- 
able to use them well for months after. 

Another fish of the same family, the Tetrodon lunaris 
(see plate), or Bourse toto, is equally with other Tetro- 
dons very poisonous to man. It has no spines on the 
body, but has the curious appendage below that can 
be extended and collapsed at pleasure, coveredwith 
transparent three-sided spines of irregular shape. So 
many of the family have the sac that it gives the Creole 
name to them, viz., bourse or purse. Though its flesh 
is so deadly poisonous to man, like sharks and other 
ferocious creatures, the lunaris has its enemies that live 
and thrive on it, and doubtless in time destroy it. In 

one sent to the museum holes were perfo- , 

rated through the thick skin on the side and 

in the tender part of the gills, through which 

the parasites had made their way, and must 

have been very annoying to the fish. They 

were a bright purple and yellow. This 

bourse is very handsome, of an imperial 

blue on the back, the sides white, with a 

broad gold stripe extending to the eye, and 

the sac milk white, tuberculated between 

the spines. It averages about 13 to 15 inches 

long, and the bourse can be distended to 6 

or 8 inches deep. Numbers of these fish 

float in the shallow waters within the reefs. 

Some without spines are often left by the 

tide on shore, which look like leather balls. 

The boys amuse themselves pitching them 

about, for, when perfectly distended, the 

head is almost invisible and they bounce 

more like a ball than a fish. When tired of 

playing with them, they kick them back 

into the water, and they soon make off. 

When on shore, in a collapsed state, they lie 

to all appearance dead ; but as soon as touched by the 

returning tide, they recover and swiftly swim away. 

Knowing my proclivities, my friends occasionally sent 
me a rare fish, and one day I was astonished to see a 
cart arrive at my door with a fish over six feet long and 
weighing 570 pounds ! It was said to be a Soutre, or 



place was besieged by people come to see the big fish. 
It nearly proved a white elephant, for it was no joke to 
dispose of 570 pounds of poisonous flesh to get the skin. 
Numbers of colored men and women, Malabars, and 
Creoles came for it, but after what they told me I did 
not dare to give it to them. They clamored loudly for 
it, saying, " It was too bad to waste so much good 
flesh." At length an old fisherman, who came out of 
cariosity, assured me it was not the Soutre, but a fish 
that looked like it, and one he had 
caught years ago, and safe to eat. The 
poor, hungry wretches yelled with de- 
light, and such a scene took place! As 
fast as the flesh could be cut out it was 
seized, and even the entrails and gills, 
and, as I heard no more about it, 1 
suppose it was edible. It now figures 
in the museum at Cambridge, Mass., 
and Mr. Bliss wrote of it that it was 
supposed to be the Serranus horridus, 
which grows very large in the Indian 
and Chinese seas. 

There are two species of Grammistes, 
black or brown, with white and lilac 
stripes, very poisonous, and the fisher- 
men particularly dislike to catch them 
in their nets. They have an odor of 
strong, ill-smelling soap, that remains 
long on the hands after handling, as I 
know to my cost when skinning one. 
Ordinary soap and water has no effect 
on it, and the strongest perfume scarce- 
ly covers it. These are not all' the 
dangers in tropical seas to fish eaters. 
Very often the gray mullet, one of the 
best eating fish in these waters when 
fresh, is rendered poisonous by the food taken by it 
occasionally. To give an instance : A friend and my- 
self had two your.g mullets boiled for breakfast — one 
for each. After a hearty meal, in about an hour I be- 
gan to fee. 1 not and grew red in the face. Presently 
the color spread from my hands up the arms, and from 
that over the whole body in waves. I took 'a strong 
dose of carbonate of soda, by my friend's advice, and 
lay down, for I staggered as if intoxicated. I grew red, 
hot, and stupefied, and at last slept very heavily for 
some hours. The fever had left me in sleep, and I was 
ghastly white on awaking, and felt weak for several 
days. My Creole servant told me my mullet had eaten 
of the "coral flowers," as he called the coral polyps, 
and hence the poisoning. These fish are so greedy that 
often, when the large polyps are expanded, they snatch 
at them and get a large mouthful before it has time to 
contract. My friend suffered no inconvenience, as his 
mullet had, I suppose, taken the ordinary fish food. In 
consequence of this, many refuse to eat of the mullet 
at certain seasons of the year. 

It is a curious fact that with all the abundance of 
fish in Mauritius it is impossible to salt it so that it will 
keep more than a few days. There is a species of 
Teuthis slightly salted, called Come, but it has to be 
done fresh every three or four days, as it decays so rap- 
idly. A little fish is salted in the St. Brandon Isles, 
north of Mauritius; but the bulk of the article is 
brought from the Cape of Good Hope and the United 
States. 

■»<«>«■ , 

The mountain Sphinx 

In Surrey County, North Carolina, there i& a remark- 
able natural curiosity in the shape of a mountain 
resembling the famous sphinx of Egypt in all its 
details. It lies east of the Blue Ridge mountains, on 
the Piedmont plains, like a gigantic lion ; its body at 




Serranus, and very rare, but poisonous. For hours my 



Fig. 1.-IE0N TEST PLATE FEOM THE FORGES OF CHATILLON- 
COMMENTRY.-[For description see page 404.] 

right angle to the ridge and with head reared aloft as 
if in the act of rising. The head is of solid rock, 
several hundred feet in height. The shoulder and 
breast are finely proportioned, and at the distance of a 
few miles it looks like a thing of life and intelligence. 
It rises about 1,500 feet above the plain, and can be 
seen for a distance of many miles. 
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THE NITRATE OF SODA WORKS AND FIELDS OF 
CHILE. 

Our sketch at the top .left hand shows the works of 
the Liverpool Company. The upper sketch at the 
right gives an idea of the plains where the rough 
nitrate is mined. 

The lower engraving is a front view of the works of 
the Primitiva Co., which is the most completely fitted 
up of any of the corporations engaged in this industry. 

Nitrate of soda has acquired each year a more im- 
portant position in commerce and industry. It is used 
to make nitrate of potash or saltpeter by double de- 
composition with chloride of potassium. This is done 
at the powder works, the resulting saltpeter being 
used for the manufacture of gunpowder. In Europe 
it is used in immense quantities as a fertilizer. The 
agriculturists there use it as a source of nitrogen. In 
the United States the farming practice is so peculiar 
that little success has attended the efforts to introduce 
it here on the scale that it seems entitled to attain. If 



the Tainarugal parapa, in the province of Tarapaca. 
The depth of these varies between 6 inches and 12 feet, 
and they are covered with conglomerates or a crust of 
porphyry, and sometimes of gneiss and syenite. The 
Ramirez deposits cover an area of 2,600 acres. They 
skirt the pampa, and are situated 57 miles from the 
port of Iquique by rail, and 40 miles by direct mule 
road. 

The crude product contains about 51 per cent of ni- 
trate of soda, 26 per cent of common salt, 6 per cent of 
sulphate of soda, and 3 per cent of sulphate of mag- 
nesia. The remaining 14 per cent consists of earth and 
insoluble matter. 

The caliche, coarsely broken in situ into 25 or 30 
pound blocks, is carried by the trains to the stamping 
mills, which break it into pieces two inches square, 
whence they are sent to the dissolving boiler. The 
treatment consists in dissolving the caliche in the 
mother-water derived from preceding treatments, and 
allowing the solution to crystallize. There are twelve 



a conduit which leads it to a cylindrical reservoir 2i}4 
ft. in diameter and 12 ft. in height, placed on a level 
with the ground. From this it is pumped up for feed- 
ing the dissolving boilers. It generally marks 90° 
Twaddell. 

The products of crystallization are afterward spread 
over a floor with shovels and allowed to dry in the sun. 
Then they are put into bags, in order to be sent to 
Iquique, the shipping port for Europe and the United 
States. 

The residua still contain 3 per cent of nitrate, the 
greater part of which might be extracted by further 
washing; but this would perceptibly reduce the con- 
centration of the mother-water, and the evaporation 
would thereafter become more costly. 

The work goes on during the night. The grounds 
are illuminated by two 6,000 candle power arc lamps. 



Rapidity of Movements. 

Science says a pianist, in playing a presto of Mendels- 




THE NITRATE OF SODA WORKS AND FIELDS OF CHILE. 



mixed in 1 with other materials to make up a fertilizer, 
it destroys the pulverulene.e of the mixture, so that it 
can no longer be fed regularly by mechanical seed 
planters or drillers. This mechanical difficulty, trifling 
as it seems to be, has sufficed to keep it out of Ameri- 
can fertilizers. If any one could invent a method of 
mixing it with other material so as to produce a fertil- 
izer acceptable for American farming practice, a very 
important market would be opened for this product. 
Its efficacy is unquestioned. Throughout the conti- 
nent of Europe it is used in great quantities with 
phosphates and potash salts by the beet root cultivar 
tors and other farmers. But in America a fertilizer 
that does' not lend itself to mechanical feeding with 
perfect regularity of feed, so that a given number of 
pounds to the acre can be distributed, is at a great dis- 
advantage in the market. 

The formation of caliche, or nitrate, beds is attributed 
to the decomposition of animals and vegetables in con- 
tact with saline deposits left by the sea. In support 
of this opinion there is cited the frequent presence of 
birds' skeletons, shells, fish, guano, and the eggs of sea 
birds. in the vicinity of the deposits of caliche, even at 
a depth of 10 or 15 feet under the surface, and also of 
iodine in the form of iodate of soda. 

The richest deposits are situated'upon the border of 



dissolving boilers, each heated by a steel worm of six 
spirals, in which circulates steam at four atmospheres 
produced in steel generators. 

As soon as the solution marks 110° by the Twaddell 
densimeter, the steam is shut off, and things come to a 
standstill for a quarter of an hour, when the liquid is 
allowed to flow into a conduit, from whence, through 
secondary pipes, it reaches the 'crystallizing backs. 
Its temperature is then 115°. The residuum is 
washed with water, and the latter, which contains 
nearly all the remaining nitrate of soda, is sent to a 
special reservoir, from whence it is taken by a centrifu- 
gal pump and forced into the nearest dissolving boiler. 
When all the wash-water has been expelled, the boilers 
are opened and the residuum is thrown into the cars, 
which carry it to the dump heap. 

The crystallizers are ninety in number. They are 
15% X 15% ft., and have a depth of 3 ft. at one side 
and of 2% at the other, so that the precipitate may be 
thoroughly drained. These backs are supported by a 
framework of Oregon pine. Under each of them there 
pass six joists, whose ends carry a platform which 
serves as a passageway for the workmen who attend to 
the precipitation. 

After the cooling of the liquid and the crystallization, 
the agua vieja, or mother-water, is drawn off through 



sohn, played 5,595 notes in four minutes and three sec- 
onds. The striking of each of these notes, it has been 
estimated, involved two movements of the finger, and 
possibly more. Again, the movements of the wrists, 
elbows, and arms can scarcely be less than one move- 
ment for each note. As twenty-four notes were played 
each second, and each involves three movements, we 
would have seventy-two voluntary movements per sec- 
ond. Again, the place, the force, the time, and the 
duration of each of these movements was controlled. 
All these motor reactions were conditioned upon a 
knowledge. of the position of each finger of each hand 
before it was moved, while moving it, as well as of the 
auditory effect in force and pitch, all of which involves 
at least equally rapid sensory transmissions. If we add 
to this the work of the memory in placing the notes in 
their proper position, as well as the fact that the per- 
former at the same time participates in the emotions 
the selection describes, and feels the strength and 
weaknesses of the performance, we arrive at a truly be- 
wildering network of afferent and efferent impulses, 
coursing along at inconceivably rapid rates. Such esti- 
mates show, too, that we are capable of doing many 
things at once. The mind is not a unit, but is com- 
posed of higher and lower centers, the available fund 
of attention being distributable among them. 
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BECENTLT PATENTED INVENTIONS. 
Engineering. 

Locomotive: Boiler.— John Sharkey, 

Winnipeg, Manitoba, Canada. This boiler is made 
with return flues and a smoke box at each end, a 
cylindrical steam drum extending horizontally above 
the entire length of the boiler, the throttle valve being 
located in the top of the steam drum, centrally throngh 
which is a chimney fine, with other novel features, the 
object being to promote economy in the use of fuel. 



Railway Appliances. 

Car Coupling.— Charles W. Duncan, 

St. Louis, Mo. This coupling is constructed with two 
laterally-yielding headed coupling jaws, .an arrow- 
headed coupling bar projecting between the jaws, 
and an uncoupling slide or bar adapted, when thrust 
forward, to separate the jaws for uncoupling, the 
device operating to conple cars automaticaliy, while 
the uncoupling may be effected without train men 
going between the cars. 

Car Coupling.— Edward P. Eastwick, 

Jr., New York City. This invention relates to an im- 
proved coupler of the vertical plane type, and provides 
means for pivoting a removable knuckle in the draw- 
head in a novel manner, whereby large bearing surfaces 
will be obtained without greatly decreasibg the strength 
of the knuckle, and also providing means for inserting 
and holding the tail bolt in the shank of the drawhead 
without removing the knuckle. 

Car Roof. — Alfred P. Le Gtos, Louis- 
ville, Ky. Combined with rabbeted roof boards in a 
car roof is a painted canvas folded and fitted into the 
rabbets, and a metallic cover fitting on the canvas, the 
invention being an improvement on a former patented 
invention of the same inventor, for a construction 
designed to facilitate the rapid draining of the car roof 
during heavy rain. 

Car Starter. — Caleb T. Cleaveland, 

Kingston, N. Y. A ratchet is arranged for connection 
with the car axle, a pawl in a swinging frame engaging 
the ratchet, while cables or chains are connected to the 
frame, one of which is connected to a spring while the 
other is connected to a transverse draught lever, the 
parts being so arranged that the first pnll of the horses 
will bear with increased effect on the forward axle of 
the car. 



mechanical. 

Index for Gear Cutters. — Michael 

Schirk, Plattsmouth, Neb. This is an indicator attach- 
ment designed to be applied to an ordinary slotting or 
gear-cutting machine, without material alteration of or 
injury to the machine, to show accurately the number 
of equal subdivisions into which the periphery of a disk 
is to be divided in cutting a gear wheel of any desired 
number of teeth. 

Automatic Knife Grinder.— Alfred 

B. Creigb, Ronceverte, West Va. This is a machine 
designed for use in planing mills, box factories, etc., 
automatically carrying the knife back and forth in con- 
tact with the grinding wheel, while the machine can be 
so adjusted that when the knife has been ground it will 
be automatically held from contact with the wheel, and 
the parts are so arranged that it will be impossible to 
draw the temper from the knife being ground. 



when the lock or latch bolt is withdrawn, the improve- 
ment being also applicable for safes, an alarm or indi- 
cating apparatus being connected in the circuit with a 
battery. 

Check Punch. — Samuel M. Levy, 

New York City. This is a device for punching into 
checks, drafts, etc., apertures representing numerals 
or figures indicating the face value of the instrument, 
there being a block with clamping plate to hold the 
paper in place, rows of lngs projecting from the edges 
of the plate, and pnnches, each having on one of its 
prongs a pin fitting between the lugs on the clamping 
plate. 

Drawing and Measuring Instru- 
ment.— William G. Curtis, Philadelphia, Pa. This is a 
combination instrument in which is included a rule, 
dividers, calipers, beam compasses, squares, etc., the 
rule being adapted to use as an ordinary rale in the 
usnal manner, and the invention covering novel parts, 
details, and combinations. 

Ruling Pen. — Reinhold Handel, 

Leipsic, Saxony, Germany. This is an adjustable pen, 
more particularly designed for ruling the stave lines for 
writing music, its essential feature being that the 
distance between the several lines drawn by it can be 
readily varied and adjusted, its teeth or points being 
all connected with a slide, by moving which the dis- 
tance between the separate pens is regulated. 

Jeweler's Vise.— William G. Shep- 

pard, McCook, Neb. Each jaw of this vise is made 
with a horizontal recess, a seat plate fitting in the recess 
of one jaw with a spring behind its inner end, its ten- 
sion regulated by a threaded rod and nnt, the vise 
being designed to prevent injury to delicate work which 
might be injured by being clamped too tightly by the 
jaws. 

Wad Puller. — Myron A. Twitchell, 

Moville, Iowa. This is a device in which a plunger is 
movably held in a body portion, the plunger having at 
its inner or lower end a laterally operating gripper, in- 
tended for use in removing wads from shells when it is 
desired to remove the load. 
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Miscellaneous. 

Weather Strip.— Alexander L. Kirk- 

patrick, Orrick, Mo. This strip consists of a holder 
formed of a metal plate folded upon itself, forming 
inner and outer plates, their lower edges formed with 
flanges projecting toward each other, the plate or strip 
proper having its upper edge formed with a bead fitting 
in the holder, with a slot in the beaded edge, and a pin 
extending from the holder into the slot, making an ef- 
fective weather strip which will not impede the open- 
ing or closing of the door. 

Liniment. — Harriet E. Hoover, 

Lincoln, Neb. This liniment is designed as a remedy 
for sprains, burns, cuts, toothache, headache, and other 
pains or ailments, and is made of alcohol, oils of winter- 
green, hemlock, sassafras, etc., compounded in propor- 
tions and after a manner described. 

Fan for Rockers. — Hermann Witt- 

mann, Rndolph, Wis. This is' an attachment for 
rockers, cradles, swinging seats, etc., which may be 
readily and expeditiously secured in place without 
marring the furniture, whereby, as the chair is rocked 
backward and forward, a continuous lateral oscillating 
movement is imparted to the fan, a very slight rocking 
giving the fan an ordinarily sufficient movement. 

Organ Case. — Hiram E. Chute, 

Yarmouth, N. S., Canada. This is a casing with a fall 
board or key board cover which may be noiselessly 
opened by the depression of the pedals, the casing also 
furnishing means for the automatic closure of cracks 
around the pedals when the fall board is closed, 
whereby dust and vermin are excluded from the in- 
terior of the instrument. 

Photographic Camera.— George S. 

Moler, Ithaca, N. Y. This is a camera mote especially 
designed for instantaneous work, in which provision is 
made for storing and manipulating for exposure a 
series of dry plates, whereby a succession of photo- 
graphs may be taken with great rapidity, and the plates 
used in irregular order if desired. 

Combination Screen. — Samuel 

Holdsworth, Brooklyn, N. Y. This is a screen made 
with pivotally connected arms and plates, the latter ar- 
ranged for connection with a window casing, and guide 
or run ways engaged by eyes carried by the screen, the 
combination being snch that the screen may be easily 
stowed, or it may, if desired, be used as an awning sup- 
port. ■ 

Electric Door Alarm.— Edwin W. 

Taylor, Charlottetown, Prince Edward Island, Canada. 
This is an attachment for door locks and latches, by 
means of which an electric .circuit will be completed 
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Machine tools; catalogue No. 47-B ; wood-working 
machinery, catalogue No. 52- A ; steam power, catalogue 
No. 48. Largest lines offered by any firm in this country. 
Send for bed-rock prices, stating exactly what yon want. 
S. C. Forsaith Mach. Co., Manchester, N. H. 

Wanted— A mechanical superintendent to take charge 
of the manufacturing department of one of the largest 
Canadian harvesting machine factories. Must have had 
practical experience in a similar position and a thorough 
knowledge of binder and mower construction. Box 462, 
Toronto, Ont. 

Capital will be famished to place on the market a 
patented article of undoubted merit. Address, with par- 
ticulars, box 123, Cleveland, O. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, 111. 140 machines in satisfactory use. 

Gnild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, air 
pumps, add blowers, filter press pumps, etc. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., Chicago, 111. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. 

The Holly Manufacturing Co., of Lockport, N. 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

Tuerk water motors at 12 Cortlandt St., New York, 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co, Laight and Canal Sis., New York". 

Billings' Patent Adjustable Four and Six Inch Pocket 
Wrenches. Billings & Spencer Co., Hartford, Conn. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

Models, experimental work, and light machinery con- 
structed to order. N. Rrlandsen, 10? Bivtngton St., N. Y. 

Safety Elevators, steam and belt power; quick and 
smooth. The D. Friable Co., 112 Liberty St., New York. 

Belting.— A good lot of second hand belting for sale 
cheap. Samuel Roberta, 369 Pearl St., New York. 

rjS'-Sendfornew and complete catalogue of Scientific 
anl other Books for sale by Mann & Co., 861 Broadway, 
New York. Free on application. 
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• HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time shonld 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
. personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(1640) J. B. G. writes: We have a well 

65 feet deep, the water rises 7 feet above the surface. 
Water analyzed with the following result, parts per 
100,000 : Oxygen required O'll, free ammonia 010, al- 
bumenoid ammonia 0*005, nitrous acid trace, chlorine 
2*21, total solids 38-2. 1. Would this be regarded as 
good water for public supply? A. It is apparently an 
excellent water. The chlorine is perhaps a little high. 2. 
Is it what is called hard or soft? A. The analysis does 
not disclese this. It cannot be seriously hard. 3. 
Please reduce it to grains per gallon. A. Multiply by 
the decimal.0'58833 to effect the desired reduction. 

(1641) W. H. L. asks: 1. Where, on what 
kind of bottom, black bass are to be found. A. Black 
bass are found on all bottoms, but the rocky bottom is 
probably the best. 2. Is a muscalonge an overgrown 
pickerel? A. The mnscalonge is a distinct species.] 

(1643) W. W. P. asks : What books 
would be of benefit to me ? I am a patternmaker. A. 
We can mail " Pattern Making " by a foreman pattern 
maker, 379 illustrations, $3. 

(1643) W. B. asks (1) Where to obtain 
ebonite used on the reel of aninduction coil. A. From 
any dealer In electrical supplies. 2. How can I make 
any desired form of it I want? Can I monld it like lead? 
A. By turning, sawing, and filing. It cannot be melted 
and cast. 3. Where can I get cartridge paper? A. Use 
any thin, strong paper. 4. Does it make any differ- 
ence how the wire is wonnd on the reel of an induction 
coil, whether it is from west to east, or east to west? 
A. No. 5. Is double insulated wire better to use than 
single insulated wire? A. Use good quality single in- 
sulated, relying on the shellac, etc., to perfect the insu- 
lating. 6. A firm who deal in Geissler tubes. A. 
Consult onr advertising colnmus for dealers in scientific 
apparatus. 

(1644) A. G. U. asks : What is the ve- 
locity given a solid body three feet long, weighing fifty 
pounds, in a 10 inch tube, fitting as neatly as a piston fits 
in a cylinder, by compressed air, at any given pressure 
you may select, that is, if the air follows the body, forc- 
ing it forward, what distance will the body travel be- 
fore requiring a new supply of air to continue the body 
at the highest speed? What will be the friction to be 
overcome, and what is the most economical pressure of 
air and weight of body to use? What material should 
be nsed for best results? What do you know from 
actual practice here and abroad— Paris, for instance- 
on the subject? What effect do curves have upon it? 
A. We have no practical example of a heavy body as a 
piston moving in a long tube at high velocities. The 
pneumatic gas is a successful example of a heavy shell 



projected by an impulse of compressed air for a short 
distance, a full description of which mav be found in 
back numbers of Scientific American Supplement. 
In a long tube a given volume of compressed air would 
only follow the moving body with decreasing pressure 
for the distance dne to the amount of compression. The 
pressure of air must be constant behind the piston or 
shell within a pneumatic tube in order to keep up the 
speed or velocity for any considerable distance, and 
also greater than the friction of the piston on the tube 
as well as friction of the air npon the sides of the 
tube, and to supply windage or leakage. The moving 
piston should be as light as possible and of a nature 
to cause as little friction as possible, for friction gen- 
erates heat, and the piston in a long pneumatic tube 
might accumulate heat enough to injure it or its con- 
tents. Pneumatic tubes in nse in New York have curves 
on a radins of 20 to 80 times their diameter, with 
pistons about three times as long as wide; with these 
proportions the pistons run freely. They are made of 
thin steel covered with leather. See Scientific Ameri- 
can, October" 19, 1889, for illustrated description of 
the Johnson pneumatic tube with a rolling ball. 

(164ST) O. B. J. asks (1) how to split 
papejf A. Paste the paper between two sheets of very 
iu-jrfpaper. When the exterior is quite dry, pull the two 

icets apart, and one-half will adhere to each sheet. The 
points are to have the outer sheets stronger and firmer 
than the one to be split, and to have the latter nearly 
but not absolutely dry. The best flour paste works very 
well. If mncilage be used, it may penetrate the paper, 
when it will prevent splitting. It can also be some- 
times done by soaking the paper and laying it on a 
plate of glass, and by careful manipulation dividing it. 
2. A medium by which paper can be made transparent. 
A. Castor oil. 3. What to nse to mount transparent 
paper on glass, so that it will retain its transparency? 
A, Mount with flour paste, and when perfectly dry 
saturate with castor oil. Dammar varnish or Canada 
balsam may be used to mount and render transparent in 
one operation. Or the paper may be wet, attached te 
the previously varnished glass, which has been allowed 
to dry until tacky, and when perfectly dry can be 
thinned by rubbing with the wet finger. A final var- 
nishing completes the operation. 

(1646) W. V. E. writes : I have seen 
what looked like plain'glass, bat by breathing on it yon 
could see a picture. What was used to produce this? 
A. The design is very lightly etched upon the glass with 
hydrofluoric acid. Fluor spar moistened with sul- 
phuric acid can be used. The process is described in 
our Supplement, No. 378. 2. I want a receipt for bird 
lime. A. The middle bark of the holly is boiled for 
seven or eight hours in water, is drained, placed in 
heaps, and allowed to stay for two or three weeks until 
decomposed into a species of mucilage. It is then 
beaten in a mortar, kneaded with water, and allowed to 
stand in stone jars for four or Ave days. An inferior 
kind is made by boiling down linseed oil until thick. 
In the latter operation there is danger of sud den com- 
bustion; it should be done out of doors, and the pot 
should be kept covered. 

(1647) A. T. writes : 1. How can I make 

axle grease oat of resin oil and lime, such as Frazer 
axle grease? A. Dissolve J£ pound caustic soda in 1 
gallon water, add 3 pounds tallow and 6 pounds resin 
oil or 10 pounds oil alone. Heat to 210° Fan., stir and 
mix as it cools. 2. Can I feed hogs with oil cake from 
castor beans pressed in an hydraulic press? A. We 
should not recommend It. 8. I send you a sample of 
earth found in the neighborhood of this city; please 
state of what it is composed, and how I can bleach, it 
snow white in order to fill soaps with it? A. Only by 
treatment with acid, which will probably make it toe 
expensive. It contains silica, alumina and oxideof iron. 
4. Has it any value as color? A. No. Possibly it might 
be of value for brick or terra cotta. 

(1648) K. G. asks (1) if meats disinfected 
by chlorine or chloride of lime putrefy afterward. A. 
They may, if the chlorine escapes completely. 2. Would 
the chloride of lime prevent their use? A. It would. 3. 
Is Labarraque's liquor equal to chlorine as a disinfect- 
ant? A. It is about the same thing as regards efficiency. 
One being a gas and the other a liquid, a direct compari- 
son is not easy. 4. Is Javelle water the same as La- 
barraque liquor? A. Javelle water is the same as the 
other, except that it contains less soda and more chlor- 
ine. 5. Which of them has the least odor? A. Javelle 
water freshly prepared would have the greatest odor. 

(1649) L. C. asks : 1. Have ydli ever de- 
scribed a motor of one or two horse power? If so, in 
what number? A. No. 2. Could the eight light dy- 
namo described in No. 600, Scientific American Sup- 
plement, be nsed as a motor? A. Yes. 3. If so, 
should any changes be made? A. No. 4. About what 
power would tbeeight light dynamo develop used as a 
motor? A. About 1 horse power. 5. What power 
would the eight light dynamo develop used as a motor ' 
increased to twice the size of the one described in No. 
600? A. If twice the size linear, it wonld be about 5 
horse power. 6. What power would this motor develop 
if the field magnets only are increased to twice the size? 
A. This would give an undesirable proportion, with no 
advantages. 

(1650) B. B. asks : In the event of light- 
ning striking anironroof to a building, whatwould the 
effect probably be? Wonld the force of the electric cur- 
rent be dissipated by diffusion over a large surface, or 
would it demolish the roof? If the latter, what precau- 
tions ought to be taken to avert disastrous conse- 
quences? A. A metallic roof is an element of safety. 
If there are no rods, the lightning seems to divide and 
make its way by several paths to the ground. To pre- 
vent disaster, the roof should be connected by several 
rods to earth. The rods should be well grounded. 

(1651) W. B. G. asks : What is the best 
instrument for the drawing of an ellipse, and where can 
it be obtained? A. For drawing ellipses trammels may 
be used. They are sold by dealers in drawing materials. 
Ellipses can be drawn by the use of a thread and two 
pins. The pins are driven into the foci of the curve, 
the thread is tied loosely around them, and a pencil 
placed against the thread and straining it outward if 
moved around, will describe the desired curve. 
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(1652) J. G, asks how to make artificial 

ivory. A. Many processes have been used. One sim- 
ple though not the most effective method consists in 
mixing powdered barytes with solution of white gela- 
tine to a paste and compressing it into oioulds. The 
above may be soaked in strong alum water with ad- 
vantage. 

(1653) M. L. writes : Can you recom- 
mend any method of finishing water color with a gloss? 
What I wish is enamel finish. A. Try varnishing with 
dammar varnish or Canada balsam. Good results may 
be obtained by cementing the picture closely against a 
sheet of transparent celluloid film. 

(1654) S. G. asks if a current of the Edi- 

Bon electric light can be need for brass or copper plat- 
ing of small objects of about 5 by 10 inches square. A. 
The current has too high a potential. This you can re- 
duce by inserting resistance before or after your bath, 
equal in amount to about twenty times that of the bath. 

(1655) Subscriber. — For electric wiring 
of buildings from a practical standpoint we recommend 
" Incandescent Wiring Hand Book/ 1 by Badt, $1, and 
also our Supplement, Nob, 303 and 699, "which we can 
supply for 10 cents each. 

(1656) P. O. D. asks : On what does the 

strength of current in a thermo-electric series depend? 
A. On the nature of the substances composing the 
couples, on their number and order, and on the difference 
of heat at opposite extremities. Experiments only can 
determine the relative thermo-electric potential of dif- 
ferent combinations. 

(1657) C. W. writes : Will you inform a 

reader how to remove raw linseed oil from a fine quality 
of brown stone, such as is used for steps? A. Our best 
advice is to oil the steps all over with'the same oil*. You 
cannot remove it without leaving a stain. 

(1658) J. W. L. says : Please inform me 
ho wjfee oajibe ra of shot guns are numbeifed and what 
part of antacTmnttBTScrirS, 10,12, H, l8, l 18 &nfl 20 re- 
present. I wish to make some gun tools and have not 
the desired information. A. No. 8 '"85 diameter, No. 
9 "'81, No. 10 "'79, No. 12 "'75, No. 14 -"72, No, 16 '"69, 
No. 18 '"66, No. 30 "'63, No. 23 '" 63, No. 24 "'61. 

(1659) E. R. asks for the simplest and 
most effective method of affixing connection on carbon 
pole of Leclanche battery, to prevent the creeping up 
of the salts and the consequent corrosion. The carbons 
I use are electric light pencils, and cannot very well be 
drilled through. A. Heat one end of each rod, and fill 
its pores for about an inch with paraffin. Cast lead 
around the paraffined ends of the rods. 

(1660) D. E. W. asks : 1. What can 
I paint the coils of the field magnet and armature of 
simple electric motor with, so as to have them a bright 
red color ? A. Use shellac with a suitable pigment, 
English or Chinese vermilion. 2. I used tinned iron 
wire for my armature ring. Will it work as well as if it 
were bare? A. Yes. 3. How large a candle power in- 
candescent lamp is equal to a common kerosene light? 
A. 8 candle. 4. Would, the battery you describe to run 
the motor run such a light? A. Tes^ 5. How many 
cells, consisting of two carbon plates 5x7 and one zinc 
5X7, would it take to make the motor turn? A. One or 
two cells will make it tarn. 6. Could I charge a one 
gallon storage battery through the day with two 
** disqne " Leclanche «e1 Is to run a 4 or 6 candle power 
lamp an hour or so in the evening? How should I con- 
nect it if I could? A. The Leclanche cell is not adapted 
to this use. 7. What do the pocket batteries which are 
nsed to ran the small incandescent scarf pins consist of? 
What solution is used for charging? A. Carbon and 
zinc plates and a bichromate solution. 8. Can I pro- 
duce light, by a battery, between two carbon points % 
inch in diameter or smaller? How large a battery will 
Ineed? A. Yes,50to 60 eel Is of Bunsen or Grove. 9. I 
have a number of carbons which have been used in a 
Leclanche " prism " battery until the battery refused to 
work. Now,, will, these carbons work nearly as well (as 
new ones) in a bichromate battery? A. They would 
work very well. 

(1661) W. S. Y. B. asks for a formula 

formakingdry plate lantern slides. A. tTse* the East- 
man or Carbutt transparency dry plate, ^3^X4, expose 
in contact with the negative, three seconds, about two 
feet distant from a gas burner. Develop the image with 
following developer: 

Water 1% oz. 

Sulphite soda 50 grs. 

Eikonogen 4 gra. 

Carbonate of potash 3 grs. 

After development wash and fix in hyposulphite soda 
20 grains, water 1 ounce. Wash for 20 minutes in 
changing water, then dry. For projecting the slides on 
a screen use a J4 Darlot portrait lens and a 4 inch con- 
denser. The requisite lantern may be had from manu- 
facturers of optical goods, snch as Queen & Co., Phila- 
delphia, Fa. 

(1662) Z. W. asks (1) how to get a good 
polish on mahogany easily. A. Mix one part of boiled 
linseed oil with two parts of alcoholic shellac varnish. 
Shake well before using. Apply in small quantities, 
with a cloth, and rub the work vigorously until the de- 
sired polish is secured. 2. I am making a mantel orna- 
ment; what shall I place between the woodwork and the 
chimney, to prevent the heat from doing injury? A. A 
piece of polished Bheet metal. 3. How to rid a flower 
pot containing a century plant from ants, which has 
been standing in the yard' all summer? A. Try filling 
the earth, in the pot with tobacco smoke. It is said that 
leaves of green wormwood scattered about will disperse 
ants. • 

(1663) D. B. H. says : The creek touch- 
ing our house during heavy rains gets very high and 
wild. When the water reaches a certain height (from 
5 to 8 feet above low water line), the well Bin the vici- 
nity of 850 to 1,800 feet get very cloudy, water tasting 
slightly of iron properties, yet after these incessant 
rains the wells (among them an artesian well) have be- 
come perfectly clear and water has a fresh taste. What 
is the cause? A. The cloudiness in the well water at 
times of severe rains is no doubt caused by surface 
leakage, either by soakage through the top soil 



near the well orhy direct drainage into the wells. The 
carelessness in regard to well surroundings all over the 
country is remarked by many observers having experi- 
ence in these matters. The same condition as to sur* 
face infiltration into pumping artesian wells is also ob- 
servable. Water entering wells through the proper chan- 
nel is filtered in all seasons alike, and should never be 
cloudy or muddy. Too often the spill of a pump is al- 
lowed to form a mud puddle around the well, which 
leaches the poison-breeding water back into the well 
—sources of fever and disease. 

(1664) A Reader asks (1) for the process 

of silvering glass, f have a small galvanometer mirror 
from which the back has worn off, and I desire to re- 
place it. A. Place a drop of mercury on the back of a 
small piece of looking glass, and the coating will be- 
come so loosened that yon can push it off over the edge 
and catch it upon the back of your galvanometer mir- 
ror. Or you can silver it thus ; Form a rim of beeswax 
around the edge, and pour upon it a solution of nitrate 
of silver containing .a slight excess of ammonia, or a 
little more than enough to dissolve the brown oxide first 
formed by its addition. Ten grains of nitrate of silver 
to one ounce water is sufficient. To this add as it lies 
upon the glass half as much of a solution of the same 
strength of Rochelle salts in water. It should then be 
warmed to 70° or 80° Fah. by being placed near a fire 
or in the sun. 2. The recipe for making draughtsman's 
black and red liquid ink, A. For black, grind up India 
ink in a strong solution of borax. For red, dissolve 1 
drachm carmine in % drachm liquor ammonia 0*880 
sp. gr. Dissolve 20 grains gum arabic in 3 ounces of 
water, and mix the two solutions. 

(1665) S. L. H. asks : 1. What is the 

specific gravity of the oil of juniper? A. 0'850 to - 880 at 
59° Fah. 2. What is its boiling point? A. 302« to 359° 
Fah. 3. Where is the paper called Chemical News pub- 
lished? A. London, England. 4. Where is dynamite 
manufactured? A. In the United States and in Europe 
fn a manner of places. 5. Wh£t nook has been pub- 



Hsne5"6n essential oils and their manufacture? A. We 
recommend Brandt on "Animal and Vegetable Fats 
and Oils, 1 ' which we can supply for $7.50. 6. Is there 
any book published upon the manipulating of glass 
tubes and glassware, for the amateur? A. We recom- 
mend Shenstone's "Methods of Glassblowing for 
Amateurs," which we can supply for 80 cents. 7. Give 
a recipe for making an ink which will fade in say 
twenty-four hours, and a chemical which will bring it 
back again. A. Write with nitrate of silver and a quill 
pen. Restore by exposure to hydrosnlphuric acid 
vapor. 



HEW BOOKS AND PUBLICATIONS. 

Reports on the Observations of the 
Total Eclipse of the Sun of Jan- 
uary 1, 1889. Sacramento. 1889. 
Pp. xx, 210. 

The title of this book sufficiently designates its con- 
tents. It gives the work done in observing the total 
eclipse of the sun m California, not in only at the Lick 
Observatory, but by independent observers all over the 
State as Weil. It is published by the authority of the 
leading university of California, and forms a most im- 
portant and valuable addition to the Lick Observatory 
publications. The photograph given as frontispiece 
showing the cerona during total eclipse is a gem in its 
way. ' 

La Lumiere Electrique. By L. Mon- 
tillot, director of military telegraph. 
Paris : J. & B. Bailllire et Fils. Pp. 

408. 
The subject of generators, lamps, distribution and 
application of electric light, are given in great detail in 
this volume, which is very profusely illustrated. The 
practical portions relating to machines on shipboard 
and in theaters are especially entertaining for the gen- 
eral reader, while its numerous resumes of all the 
changes that have been introduced in the science 
and of all the applications, with its numerous illustra- 
tions, make it of value to all. 

Alternate Current Machinery. By 
GHsbert Karjp, A.M.I.C.E. New 
; York: D. Van Nostrand Company. 
. Pp. 199. Price 50 cents. 

This addition to the well known Van Nostrand series, 
because of the present interest in the subject and the 
eminence of its author, may be said to have an especial 
value. It is illustrated where required. 



TO INVENT0BS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write, to this office for prices, 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.. office Scientific American, 961 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For which Letters Patent of toe 
United States were Granted 

December 10, 1889, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 

Adjustable gauge, P.Nathan 416.737 

Advertising devices for show windows, means for 

operating, C. E. Naylor 416,848 

Air brake attachment. W. Rymer 416.95a 

Alarm. See Door alarm. 

Alarm lock, J. W. Parrish * 417,079 

Annunciator, electrical, F. S. Garter 416,712 

Axle box, car, B. U. Benedict.. 416,890 

Bag fastener, R. Wilson .*. 416,771 

Bar. See Cutter bar. Detector bat. Harvester 

sickle bar. . i 



Bark from tree sections, machine for removing, 

T. F. Horn '..'.' 416,784 

Battery. See' Secondary battery. Stamp battery. 

Battery plate, secondary, V. H. Ernst 417,198 

Batting, machine for folding and compressing 

cotton, H.R mb'ert 417,082 

Bed, folding, J. D. Ennes 417,157 

Bedstead, folding, W. D. Snyder. 417408 

Bee feeder, F. E. Merrlman.. 416,935 

Beehive stand, S. Lipp 416,931 

Belt, voltaic, V. A. Phillippi ..' 416,803 

Berth register for sleeping cars, electric, F. E. 

Leibnitz-. ..< A 417,052 

Berths, passenger recorder for sleeping car, F. E. 

Leibnitz 417,051 

Bill or file holder. W. H. Cashing 417,155 

Billet forming, process and mechanism for, Smith 

APettigrew 416,962 

Blade holder. W. O. Cree 41fi - s % 

Boat. See Life boat. 

Boiler. See Locomotive boiler. i 

Bolt. H. E. Smith '. 417.W5 

Boot or shoe, J. L. Joyce 417,0*4 

Boot or shoe, L. E. Scafe 416,861 

Boots or shoes while being operated upon. Jack 

for holding. O. H. Clark 417,148 

Boring implement, J. W. Thackara 417,116 

Bottle stopper. R. Bloeser 417,139 

Box. See Axle box. Locomotive fire box. Paper 
box. 

Box, O. V. Blittersdorff 416,892 

Boxes, machine for attaching metal clips to card- 
board, J. Geiger 416,908 

Bracelet, W. H. Ball 41H.887 

Braiding machine, T. Finigan....^ 416.905 

Braiding machine, D. D. Griffin 417,172 

Brake. See Car brake. Power brake. Truck 

brake. 
Brake, heads, balance spring for, C. C. Hlgbam. . , . 417,181 

Bridge, suspension, G. W. Little 417,054 

Bridges, foundations for signal rods for draw, J. 

T. Hambay 417,177 

Buckle, J. Beattie 416,985 

Buckle and snap hook, combined, C. Smith .'416,868 

Buckle, strap, C. Smith 416,759 

Buckle, suspender, J^Myerg. „..***-. 416.942 

Buggy washing deviS6,'C. R..Butts 416,824 

Burner. See Gas burner. Hydrocarbon burner. 

Butter, etc., case for packing, J. K. Rusling... 416,751 

Button fastener for gloves, etc., spring, J. Ker- 
shaw : 417,191 

Button hook, G. W.Mabie , 416,932 

Calendars and memoranda combined, holder for, 

H.P.Smith 417,106 

Camera. See Photographic camera. 
Can. See Oil can. .. 

Can opener, O. w. Ekman 417,010 

Can opener, A. Hunter...'. '. ^ 417,032 

Candy tray. E. F. Landis 417,049 

Car brake, C. A. Cook 416,996 to 416,998 

Car brake, C. V. Rote 416,749 

Car coupling. C. W. Duncan, 417,005 

Car coupling, E. P. Eastwiqk, Jr 417,006 

Car ooupllng. J. Skinner 417.10.3 

Car door, freight, D. Manuel 416,793 

Car, dumping, W. J. Bostain. ." 416,494 

Car gate, WebberA Pratt 416,768 

Car heating device. W. Vogel ... . 416377 

Car pedestal, W. Behrens..... 416,773 

Car, railway, P. D. Whitehead 417,126 

Car roof; A. P. LeGros 416,928 

Car starter, C. T. Cleaveland 416,994 

Cars or other vehicles, wheel fender for tram, L. 

Porri 417.085 

Cars by steam and hot water, system of heating, 

R. D. Kimball .*........ 4163*4 

Cards and paper, apparatus for finishing the 

edgesof, E.J. Smith.. 416369 

Carpet fabric, two-ply ingrain, F. W. Read 417,090 

Carpet stretcher. Foster A Barker 416,725 

Carriage, child's, C. Rousseau 416,750 

Carriage, child's, H. H. Speck 417,109 

Carriage seat, R. M. Stivers 416,872 

Carrier. See Cash carrier. Thrashing machine 
straw carrier. 

Car seat, movable, W. H.Lingle 417,053 

Cart, self-loading dirt, S. M. Stevenson 416,964 

Cart, soldiers, H. Qentzen 417,017 

Case. See Instrument and medicine case. Organ 
case. Show case. 

Case for delivering cigarettes, etc., S. Berge. 417,1.17 

Cash carrier, F. 8. Church 417,147 

Cash carrier, T. M. Kenney 416,923, 416,924 

Cash carrier apparatus, R.W. Soper 416,870 

Casting apparatus, stereotype, J. R. Cummings.. . 416,717 

Casting ingots or billets, H. Aiken 416,705 

Chain, sheet metal, F. Egge 417,007 

Chair. P. Flowers 416,906 

Chair and lounge, combined, J. M. Groff. 416,837 

Cheese vat. B. Wagner. Jr .'. 416,766 

Chopper. See Cottop chopper. 

Churns, motive power fori C. W. Slagel 417,104 

Cigar bunching machine, C. H. Haugk. 416,911 

Cigar bunching machine, Haugk A Wenigmann... 416,912 

Clasp, T. Walker. 417,124 

Clasp and tag. M. Moose 416,796 

Cleaner. See Grain cleaner. Slate cleaner. 

Clock movement and the like, H. 8. Prentiss 416,804 

Closet. See Wash-out closet. 

Clothes line, H. E. Percival 416,854 

Clothes pounder. G. C. Bronner 417,209 

Clothes rack, folding. J. A J. J. Kauffman 416,843 

Clutch appliance for elevators, C. R. Pratt 417,086 

Coat and hat hook. G. W. Wright 417,128, 417.129 

Coat and vehicle apron, combined, 8. C. Horn..... 417,028 

Coffin, D. R. Johnson 417,042 

Coffin fastener, J. H. Scott 416,956 

Coins.'settlng f or, T. F. Gaynor ,. 417,016 

Combination screen, 8. Holdsworth 417,027 

Commutator, J. A. Dalzell 416,720 

Compound engine, A." J. Pitkin... 417,083 

Concrete mixing machine. E. L. Ransome 416.950 

Corn shelter, hand, B. A. Matoewson 417,063 

Cotton and preparing it for spinning, etc., machin- 
ery for ginning, H. U. Allen .-. 416,866 

Cotton chopper and cultivator, combined, B. 

Whitehead 416,880 

Cotton gin feeders, distributer for, J. L. Williams 416,883 
Coupling. See Car coupling. Pipe coupling. Pipe 
or hose coopling. 

Culinary utensil, S. N. Bryan 416.711 

Cultivator attachment, J. A. Harris 416,727 

Cutter. See Paper cutter. 

Cutter bar, Parker A Clark 416,738 

Cutting square holes, machine for, W, O. Gunckel 417,174 

Dental Instrument, L, C. Bryan 416.989 

Detector bar, A. H. Johnson 416,921 

Die. See Watch case die. 

Digging machines, tooth and tooth carrier for, 

W.J.Toung. 416,982 

Disinfecting apparatus, E. L. Stream 417413 

Ditching machine. A. J. Meals 416.934 

Door alarm, electric, E.W.Taylor.... 416,971 



Dooroheck, W.H.Clark 417.149 

Door check, V.C.Trabold 416374 

Door check, pneumatic. Smiley, Jr., A Shea. 416,758 

Doubletree spring, J. A. Simpson 416,767 

Draught equalizer, J. Kauffman 417,190 

Draught gear for vehicles, G. M. Rust 416,752 

Draught hook, G. Harvey 417,180 

Drain testing apparatus, B. Meriam 417,210 

Drawing ana -measuring instrument, combined, 

W.G.Curtis 416,719 

Dredging apparatus. W. P. Humphreys.... .417,185, 417.1S6 

Dredging conduit support, W. P. Humphr ys 417,187 

Dredging scraper, J. C. Coult 416.9K9 

Drier for fruit and like articles, G. A V. Frick 417,014 

Drill. See Rock drill. 

Dust conveyer, W.S.Miller 416,936 

Dyes, making azo, R. Greville- Williams 417,207 

Electric conductor, Saville AWlnspear 417,095 

Jfilectrio conductors, drop switch for, C. J. Van 

Depoele... 417,120 

Electric light support, Schardt A Lutzenberger. . . 416,862 
Blectric machine, compound dynamo, F. B. Rae. . 417,089 

Electric motors, coupling, E. W. Rice, Jr 416,746 

Electrodes for secondary batteries, preparing, J. 

K.Pumpelly 417,088 

Elevator. See Harvesting machine elevator. 

Elevator. C. R. Pratt 417.087 

Elevator or carrier apron, endless, I. M. Miller 417,065 

Elevator starting and stopping device, C. ' W. 

Baldwin 416,933 

Embroidering machine, R. T. Smith 4163(1 

Engine.. See Compound engine. Rotary steam 

engine. Steam .engine. 

Engine link. Stiles A Cross 416,985 

Enginelink motion, C. L. Eberle. 416,723 

Engineer's seat, H. W. Knapp 417,192 

Equalizer, four horse. P. Baker 416322 

Eraser, rubber, F, W. B. MoCreedy. 417,073 

Evener, three horse, Reinemer A Lang 417,091 

Excavating, grab bucket or digger for, H. Graf- 
ton ; ., 416,836 

Explosive energy, method of and apparatus for 

utilizing, W. Vogel 417,123 

Extracts, apparatus for making, I. Giles 417.168 

Extracts, apparatus for obtaining, -L. Schultz 417,096 

Eyeglass frame, L. Riemenscbneider 416357 

Fabric. See Carpet fabric. 

Fan attachment for rockers, H. Wittmann 416.961 

Fan attachment for rocking ohairs. C. 8. Mitton. . 417,067 

Fare boxes, safety attachment for, L. V. Heck 416,915 

Farm gate, R. Thompson 417,118 

Feed regulator, M. A. Swing 416.968 

Feed water regulator, R. Wllletts 416.9,8 

Feed water regulator and low water, alarm. Cook 

A Thoens 417,150 

Feeder, coagulant, J. W. Hyatt 417,034, 417,036 

Feeder, coagulant, C. H. Kendrick 417,046 

Feeding reagents, apparatus for, J. W.' Hyatt 417.035 

Fence, W. T. Manry 416,933 

Fence, portable worm, B. F. Swift 417,205 

Fence post, J. W. A J. A. Osborn 417.077 

Fences, tension device for wire, D. H. Scott 416,955 

Fencing, M. D. Cummings ,. 416,718 

File, bill, H. Johnson 417,043 

File or rasp, J. Ridge , 416,805 

Filter, R. Morris 417,070 

Filter bed, granular, J. W. Hyatt 417,037 

Filter strainer, J. W.Hyatt 417,038 

Filtering apparatus, Shufeldt A Lynch... ......... 416.866 

Filtration, apparatus for upward.X W. Hyatt . . . 417,039 

Fire extinguisher, V. A. Harder, 416,888 

Fire extinguisher, automatic, B. P. Gleason 416,77* 

Fire extinguishers, automatic sprinkler nozzle or 

valve for, W. Harkness 417,026 

Fire extinguishing system, automatic, Simmons 

A Hepburn....... 416,867 

Flag staff holder, T. C. Clark... 416,961 

Floor for buildings, F. Furness 416,907 

Fluid trap, P. R. Gray, Jr 417.171 

Flushing apparatus, R. Walsh 417,125 

Flushing tank, I. Shone 417,100 

Fork. See Hay fork. 

Fork, pan, and stove, lid lifter, combined, J. W, 

McPherson 416,786 

Frame. See Eyeglass frame. 

Fur dressers, bair clipping bench for. E. Schroe- 

der 416,864 

Furnace. See Gas furnace. . Hot air distributing 

furnace. 
Gauge. See Adjustable gauge. Speed gauge. 

Garment, suspensory; C. C. Taylor 416.970 

Gas and air, apparatus for mixing, E. B. Denny... 416,776 
Gas. apparatus for the manufacture of, T. J. 

Close 416325 

Gas burner, coal oil, L, J. W. Biro...... 416,986 

Gas burner safety attachment, M. Siersdorfer — 417,101 
Gas burner safety attachment, R. P. Williams.... 416,979 

Gas burner; self-lighting, E. 8. Allen 416.707 

Gas furnace, regenerative, C. M. Ryder 416,753 

Gas governor and pressure regulator, N. J. Ditto.. 416,723 

Gas light safety catch, J. D. Bowman 416,895 

Gas lighter, electric, N. Newman 417.075, 417,196 

Gas lighting torch, taper case, and match box, 

combined, Houchin A Riker 417,030 

Gas, obtaining hydrogen. Mond A Langer 417,066 

Gas pressure regulator, H. J. Bell 417,134 to 417.136 

Gate. See Car gate. Farm gate. 

Gate. J. C. Alexander.... 416.885 

Gate, A. O. Hess..,..,, 416.729 

Gear cutting machines, index plate for, M. Schirk 416,954 
Generator. See Steam generator. 

Glass mould, R. D. Haines .■ . 417,176 

Glass, mould for curving plate. J. Scott 417397 

Gold from ores, extracting, G. W. Goetz 416,781 

Governor and cut-off valve gear, J. D. Gray 417,170 

Grain bins, electric Indicator for, Thompson A 

Newton 417.117 

Grain cleaner, B.Holt 416,916 

Graining, F. A. Walters 416,976 

Grate.J.H. Knox 416,789 

Grinder, automatic knife. A. E. Creigh 417,091 

Guard. See Hand guard. 

Guitar, E.J. Cubley 416.716 

Guns, apparatus for facilitating the loading of, J. 

B.G. A.Canet 417,145 

Gutter section and fastener, W. H. Hawkins. ..... 416,914 

Hame fastener, N. Lage 416,926 

Hame fastener, J. L. O'Connor 416,852 

Hammer, foot power, M. Redlinger 417,201 

Hammock, A. Fortenbaugh. 417,161 

Hand guard or shield, A. H. Neale 416349 

Handle rack, S. S. Underwood 417,119 

.Harness attachment. J. Peterson .416,945 

Harrow, Hollister A Hull..., 417483 

Harrow and cultivator, double side, M. B. Goofng '416309 

Harrow, spring tooth, C. W. Conklin 416,996 

Harvester sickle bar, J. A. Soweil 416,963 

Harvesting machine elevator, C. 1). Towne 416,764 

Hay cap, J. H.Rice 416,747 

Hayfork, J. Horn 416,917 

Hay press, L. J. Brown 416,899 

Heat registers, drying nil and foot rest for, M. A. 

8»ms... ....417402 
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Heater. See Soldering iron beater. 

Heating, liquid composition for use in systems 

of. M. Wanner 417,213 

Heating vessels or chambers by steam, G. Jones.. 417,189 
Heel seats, machine for beading* J. S. Matthews.. 417,062 

Hinge, shutter, T. Steckel v 417,111 

Hinge, spring, H. VV. Ketcham 417,047 

Hoeing machine, J. B. Hurd 416,840 

Holdback, vehicle, H. J. Welch 416,818 

Holder. See Bill and file holder. Blade bolder. 
Flagstaff holder. Opera glass bolder. Paper 
bolder. Paper bag bolder. Photograph cam- 
era plate bolder. Pipe bolder. Shade bolder. 
Soap and brush holder. Spool bolder. Ticket 
holder. Trolley bolder. Umbrella holder. 
Hook. See Button book. Coat and bat hook. 
Draught hook. 

Horseshoe nail, W. W. Miner 417,066 

Hose reel, W. T. Y. Schenck 416,863 

Hot air distributing furnace, E. Molloy 416,731 

Houses, construction of, R. Milde 416,795 

Hydrocarbon burner, J. A. Cowles 417.152 

Incubator, S. C. Campbell 416,774 

Induction coil, transformer, etc., E. Thomson 416,762 

Ingot mould, H. Aiken 416.706 

Inkstand, A. P. Pichereau 417,082 

Instrument and medicine case, P. A. Lilly 416,790 

Iron, purifying, T. Twynam 416,814 

Jack for raising cars, H. F. Campbell 416.9U0 

Knife. See Pocket knife. 

Lamp banging device, electric arc, J. Mclaughlin 416,847 

Lantern, A. H. & J.T. Crawford 417,000 

Lantern, C.J. Higgins 417,026 

Lantern, signal, W. P. Myer 416,799 

Lantern, signal, W. Nelson 416,850 

Leather, machine for treating, M. N. Howard ..'..'. 416,918 

Life-boat, W. Lath 417,195 

Lifter. See Lid lifter. Pan lifter. Transom 
lifter. 

Lifting and compressing device, S. B. Minnicb 416,733 

Liniment, G. Evert 417,011 

Liniment, L. Hilke 416,730 

Liniment, J. G. & P. H. Knipper. 417,048 

Link lifter, B. G. Grove 417,023 

Lock. See Alarm lock. Nut lock. Wagon seat 
lock. 

Lock, F. Egge 417,008 

Locomotive, Faithful & Simpkin 416,724 

Locomotive boiler, J. Sharkey 416,958 

Locomotive Are box, W„Malam 417,059 

Locomotive steam engine crosshead, J. A. Stiles.. 416,966 

Loom, E. H. Graham 417,020 

Loom let-off mechanism, G. P. Hutchins 417,033 

Loom temple, J. G. Avery 416,708 

Malting machine, A. Wiggin 416,769 

Match sticks, machine for making, O. C. Barber 

etat 416,888 

Matrix making machines, circuit closing device 

for, C. L. Redfleld 416,742 

Matrix making machines, escapement device for, 

C.L. Redfleld 416,743 

Matrix making machines, feed device for, C. L. 

Redfleld ! 416,744 

Matrix making machines, impression device for, 

C.L. Redfleld 416,741 

Matrix making, type die for, C. L. Redfleld 416,740 

Mercury, extinguishing, A. Summer 416,760 

Metal cutting and punching machine, J. H. Sand- 

ders 416,860 

Metal flanges, making 'wrought, Van Wagenen & 

Graves 416,816 

Metal planing machine, L. W. Pond 417,084 

Metals by electricity, cutting, B. C. Tilghman 416,873 

Metals from ores, plant for the extraction of , G. 

W. Goetz 416,780 

Metallic rosette, L. L. Sagendorph 417,094 

Milking machine, cow, J. J. Lef eber 417,050 

Mill. See Roller mill. Rolling mill. 
Mould. See Glass mould. Ingot mould. 

Mop, A. W.Page 417,078 

Mortising machine. C. Seymour 417,098 

Multiple switch board testing apparatus, C. E. 

Scribner 416,808 

Multiple switch boards, test circuit for, C. E. 

Scribner 416,809 

Musical instrument, stringed, C. G. Schuster 416,756 

Musical instruments, making reeds and reed 

plates for, M. Bray 1 416.897 

Musical instruments, reed for, Morgan & Dawes.. 417,069 

M usk, making artificial, A. Baur 416,710 

Nail. See Horseshoe nail. 

Nut lock, J. IT. Snoop 416,960 

Oil burning apparatus, W. Vogel 416,876 

Oil can. P.J. Moore 416.939 

Oiler, E. L. Rand 416,949 

Opera glass holder, J. S. Spencer 416,871 

Oranges, etc., for shipment, preparing, S. Far- 
well .'..., 416,834 

Organ case, H. E. Chute 416,993 

Organs, pneumatic action for pipe, J. E. Treat 416,974 

Oven, A. W. Howard , 416,839 

Paddle wheel, feathering, R. Forward 417,162 

Pail support, milk, J. W. Bliss 416,987 

Pan lifter, J. E. Mason 417,061 

Paper bag holder, J. Lee... 416,845 

Paper bags, machine for stringing, J J West 416,819 

Paper box, B. Osborn 417,076 

Paper box machine. T. Flynn 417,012 

Paper cutter, Boyer & Geyer 417,140 

Paper fastener, H. A. Free 417,165 

Paper holder and cutter, roll, J. B. Lawton 416,927 

Paper holder, toilet, C. C. Johnson 416,842 

Paper reel with printing attachment, H. T. Wil- 
son 416,821 

Paper roll machines, rewinding shaft for, R. W. 

Grosvenor 416,782 

Paper to be used for perforating, etc., adhesive, 

G.H. Davis 416,721 

Paper vessel, J. L. Sef ton 416,810 

Paper vessel, J. Veneman 416,81' 

Papers and the like, device for stringing. R. P. 

Stansbury 417,110 

Pen, fountain. G. S. Parker. 416.944 

Pen. ruling. R. Handel 417,024 

Photograph burnishing machine, H. Crary 417.153 

Photographic camera, O. Anschutz 417,181 

Photographic camera, G. S.^Moler 416.y:i8 

Photographic camera plate holder, M.Juruick ... 417,045 
Photographic films, manufacture of flexible. H. 

M. Reichenbach ... 417,202 

Piano action, P. Erumscheid 417,19:i 

Pianoforte protector, G. W. Warren 416,879 

Pianos, shifting action for, H. H. Northrop 416,800 

Pipe coupling, E.G. Williams.... 417,127 

Pipe coupling flanges, making. Van Wagenen & 

G raves 416,815 

Pipe holder, C. M. Danielson 416,903 

Pipe or bose coupling, J. G. Sturgeon ... 417,114 

Pipe wrench, J, A. Maloney .-. 416,792 

Pipes, automatic coupling for steam, J. Walker... 416,767 

Planter and cultivator, seed, I. G. Wise 416,884 

Planter, seed, A. C.Evans 417,159 

Plow, J. Brinkerhoff 416,988 



Plow, hand, P.D.Graham 417.169 

Plows, plant fender for, Parker* House 416,802 

Pocket knife, J. V. Pilcher ... 416,946 

Points, signals, etc., apparatus for locking and 

unlocking, S. T. Dutton 416,778 

Post. See Fence post. 

Pottery machine, W. L. Shepard 417,099 

Power brake, L. P. Lawrence 417,194 

Press. See Hay press. Printing press. 

Printing machines, form roller mechanism for, S. 

Whitlock 

Printing oil cloth in -colors, machine for, W. H. 

Paine 

Printing press, cylinder, B. Huber 

Printing surfaces, preparation of, B. A. Brooks... 
Protector. See Pianoforte protector. 
Puller. See Wad puller. 

Pulley, W.R.Edelen 

Pulley, carrying, A. McLean 

Pump and measuring tank, oil, H. F. McKenzie. . . 

Pump governor, automatic. J. A. Steininger 

Punch, check, S. M. Levy 

Rack. See Clothes rack. Handle rack. 

Railway block signals, electric danger alarm for, 

J. H. Hunter 

Railway passenger service register, L. J. Carter... 

Railway signal, a utomatic, Greenwood & Jory 

Railway switch, C. R. Dallenbach 

Railway systems, system of supplying currents to 

electric, C. J. Van Depoele 

Railway trains, protecting, J. I. Conklin 

Railways, system of switching for conduit elec- 
tric, C. J. Van Depoele 

Rake, J. T. Thompson 

Rake and tedder, combined, A. lake 

Ratchet twister, L. H. Yourtee 

Rattlers or other machinery, mechanism for driv- 
ing, C. A. Bauer , 

Reel. See Hose reel. Paper reel. Wire rod reel- 
ing reel. 

Reel, J. E. Mandeville 

Refrigerator, vacuum, B. N. J. Jacobs 

Register. See Berth register. Railway passenger 

service register. 
Regulator. See Feed regulator. Feed water regu- 
lator. Gas pressure regulator. Speed regu- 
lator. 

Retort lid, F. C. Prindle 

Rivets, etc., in jails, etc., means for concealing, 

W.S.Hull 

Rock drill, J. F. Dittman 

Roller mill, J. Dawson 

Rolling mill, tire, J. Munton 

Rolling mills, reeling mechanism for wire rod, C. 

H. Morgan 

Rolling tires. J. Munton 

Roofing, etc., plastic compound for. Livingston & 

Griscom. J r . t 

Rotary steam engine. C. V. Martin 

Saddlers' stitching horses, attachment for, C. F. 

Shaw 

Sash fastener, E. Horton 

Sawmill dog, J, H. Miner 

Sawmills, guard for circular, C. H. Stokes 

Saw sharpening machine, E. B. Rich 

Sawing machine, barrel bead, J. A. Mumford 

Sawing machines, brush attachment for, J. Kobi- 

son 

Sawing machine, portable, W. D. Gunn 

Scales, grain, C. H. Cooiey 

Scales, wagon, B. F. Stein 

Screen. See Combination screen. Window 

screen. 
Seat. See Carriage seat. Cart seat. Engineer's 
seat. 

Secondary battery, C. H. Logan 

Seeder, E. C. Tecktonius , 

Separator. G. A. Barnard „ 

Sewing machine, R. Chandler 

Sewing machines, wax thread, Cuming & Peirce, 

Jr 

Sewing machines, cast-off for wax thread, J, H. 

Jacobs 

Sewing machines, spring motor for, D. M. Pfautz. 

Shade bolder. E. W. Rice. Jr 

Shades, machine for hemming and sewing fringe 

to, J. N. Wiggin 

Shades to rollers, machine for securing window, 

J. N. Wiggin.... 

Shears and conveyer- combined, Smith & Petti- 
grew 

Sheller. See Corn shelter,,. 

Shingle or roofing plate, metal, W. M. Norcross... 

Shoe stretcher, A. W. Cash 

Show case, D. L Keller 

Shutter fastener, J . L. Cherot 

Shutter fastener, F. Mesker 

Sign, P. Knorpp 

Signal. See Railway signal. 

Signal rods, anti-friction guide for, J. T. Hambay 

Signaling apparatus, train, S. T. Dutton 

Slate cleaner and eraser, H. Rotbermel 

Slatejf rames, pencil holder for, J. O. Hebert ..... 

Smoke consumer, B. F. Fay 

Soap and brush holder. W. P. Stott , 

Soldering iron heater, G. B. Snow 

Spectacles, P. Peck 

Speed gauge, O. Braun 

Speed regulator, C. 8. Tainter 

Spirometer, coin-controlled, F. E. Robinson 

Spokeshave, I. Camier 

Spool holder, S. A. Cooney 

Spring. See Doubletree spring. Torsion spring. 

Stamp battery, M. P. Boss , 

Stand. See Beehive stand. Wash stand. 

Steam engine, J. Cbeek , 

Steam engine, D. Burns 

Steam generator, R. Scott 

Stereotype plate separating, trimming, and groov- 
ing macnine, J. R. Cummings 

Stirrup, E. M. Turner. ? 

Stopper. See Bottle stopper. 

Store or shop fixture, M. H. Wilson 

Stove attachment, vapor, J. G. Young, Jr 

Stove grate, adjustable, H. W. Bodeman 

Stovepipe thimble, J. L. Culberson 

Stoves, burner for tops of, W. Vogel 

Stoves, cleaning hot blast. If. W. Gordon 

Stoves, water heating attachment for gas, J. H. 
McNutt 

Strainer, G. W. Rush 

Street receiver, T. Dark.... 

Sugar, refining, F. Bauder 

Surf power machine. H. E. Thomas 

Switch. See Railway switch. Telephone switch. 

Syringe, E. B. Wilder 

Tag and tag fastener, P. Tremouliere 

Tank. See Flushing tank. 

Telegraph transmitter, O. D.La Dow 

Telephone exchange, bouse, W. M. Goodridge 

Telephone switch, J. Sack 

Telephone transmitter, J. C. Eichmeyer.... 

Tenoning machine, W. M, Pearce 



416,820 

417,199 
416,786 
417.142 



416.833 
416,943 
416,735 
417,112 

416,939 



417,188 
416,991 
417,022 
417,156 

417,122 
416,713 

417,121 
416,763 
417,040 
417,211 

416,984 



417.060 
416,788 



416,855 

416,787 
417.004 
416,904 
416,797 

416,940 
416,798 

416,791 
417,196 

416.865 
417,029 
416.937 
417.204 
416.748 
417,071 

417,093 
417,173 
416.714 

416,761 



417.055 
417,115 

416,889 
417,146 

417,002 

416,841 
417,081 

416.745 

416,882 

416,881 

416,961 

416,851 
416,775 
416.922 
416,992 
417,064 
416,925 

416,783 
416.777 
416,807 
416,728 
417,160 
416,967 
417.107 
417,080 
416,896 
416,969 
416.859 
417,144 
417,151 



Thermostat, W. P. Powers 416,947 

Thermometer. A. P. Trotter 416,875 

Thill couplings, anti-rattler for, W. P. Tracy 416,973 

Thill couplings, anti-rattler spring for, W. E. 

Murbarger 417,072 

Trashing machine. A. R. Gustafson 417,175 

Thrashing machine straw carrier, R. R. Howell... 416,785 

Ticket holder, J. Geisenheimer 417,166 

Torpedo, railway, J. H. Bevington 417,138 

Torpedoes, firing mechanism for, A. Von Buonac- 

corsi di Pistoja 417,206 

Torsion spring for vehicles, E. Jarrell 417,041 

Toy or game. W. P. Lyle 417,056 

Toys, vehicles, etc.. guideway for traveling, J. E. 

Gause '. 417.015 

Transom lifter. E. Hippard 417,182 

Transplanter, Broadhead & Haines.. 416,898 

Trap. See Fluid trap. 

Trimmer. See Wall paper trimmer. Wick trim- 
mer. 

Trimming and slitting machine, J. B. Crosby 416,829 

Trolley holder, W. F. Jenkins 416,920 

Truck, brake, hand. R. D. Messinger 416,846 

Truss, J. Perkins r 416,739 

Truss, G. Wilkinson 416,770 

Tube or pipe machine, J. M. Riley 416,858 

Tube skelps, machine for scarfing and bending, J, 

Hooyen 416,731 

Turntable, cable grip, C. Scbolz 417.212 

Turnstile, registering, J. Brady 417,141 

Tuyere machine, N. Foust 417.164 

Tuyeres, making, N. Foust 417,163 

Type distributing machine, R. W. Nelson 417,074 

Type setting machine, T. J. Lumis . 417,057 

Umbrella holder, G. A. Schoenike 416,755 

Valve, J.H. Daly 417,003 

Valve, Pratt & Robison 416,948 

Valve, balanced slide, E. V. Thomas 416,812 

Valve operating device for elevators, electro, C. 

W. Baldwin 417,132 

Vaporizer, F. C. Hawkes 416,913 

Vat. See Cheese vat. 

Vehicle, S. P. Burdick 417.143 

Vehicle running gear, H. M. Oliver 416,85.1 

Vehicle standard, S. Graham 416,910 

Vending machine, J. Corbett ^416,828 

Vending machine, coin controlled, J. Corbett 416,827 

Vermin exterminator, poultry, E. Roop 416,951 

Vest adjuster, D. W. Bergey 416,891 

Violin, E. Gruenberg 416,726 

Vise, W. G. Sheppard - 416.959 

Wad puller, M. A. Twitchell.... 416,975 

Wagon seat lock, S. R. Lewis . . .*. 416,930 

Wall paper trimmer and straight edge, A. J. Gib- 
son 417.167 

Wasbou-out closet, porcelain, J. Reid 416,856 

Wash stand, cabinet, F. H. Hungus 416,919 

Watch case die, W. H. Fitz Gerald 416335 

Watch cases, device for manufacturing, F. Ecau- 

bert 416,832 

Watcb lids, etc., mechanism for the manufacture 

of. F. Ecaubert 416.831 

Water wheel, current, R. E. Gray 417,021 

Weather strip, D. Hartley 417,178 

Weather strip, M. Howard 417,184 

Welding machine, electrical pipe or metal, H. E. 

Fowler 417,013 

Wheel. See Paddle wheel. Water wheel. 

Whip center. E. Ring 417,203 

Wick trimmer, S. M. Houck 417,031 

Winding mechanism, clamp collar for, J. (Barrett. 417,133 

Window, Anderson & Hull 416.772 

Window screen, D. Hartley 417,179 

Window screen, S. Roebuck 416,806 

Wine, detecting coloring matter derived from 

coal tar in, Mathieu & Morfaux 416,794 

Wire fabric, architectural, C. H. Cooper 416,826 

Wire rod reeling reel. C. H. M organ 416,941 

Wood bending machine, B. Ludwig 417,056 

Wood polishing macbine, Osborn & Richards 416,501 

Wrench. See Pipe wrench. 
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Inside Page, each Insertion • 
Back Pace* ench insertion • 



• - 75 cents 11 line. 

• - $1.00 a line. 



The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Tbursday morn- 
ing to appear in next issue. 



USE ADAMANT WALL PLASTER 



416,893 

416.900 
416.823 
416,957 

416,716 
416,765 

416.9S0 
417,l:i0 
417,208 
417,154 
416.878 
417.019 

417.197 
416.952 
416,830 
416,709 
416,972 

416,977 
416,813 

416,732 
417,018 
416,751 
417,009 
417,200 



DESIGNS. 

Bracelet. B. P. Beach 19,472 

Button, C. D. Stone 19,481 

Chatelaine bag, J. Henkel 19,479 

Fence block, wire, Schwartzenttraber & Bliss 19,482 

Memorial cross, P. W. Bailey 19,471 

Panel, ornamental, A. B. Cameron ....19,473 to 19,478 

Weeding hook, S. Palmer 19,480 

TRADE MARKS. 

Blocks, sets or series of picture, J*. Cox 17,255 

Buttons, cuff and collar, F. I. Marcy & CO 17,268 

Cotton sheetings and shirtings, Jackson Company, 

17,251, 17,252. 17.263 

Dyspepsia remedies, H. D. Hughes et al 17,250 

Food, birds', Snook & Halbe 17,260 

Grease, lubricuting, wool, and other oils, machin- 
ery, Columbia Reflnlng Co 17,248 

Hair tonic, tooth powder, and toilet powder, G. W. 

Kirk 17,265 

Leather goods, fancy, V. Le Brun 17,266 

Medicine for the cure of rheumatism, neuralgia, 

and like diseases, M. Rennie 17,272 

Medicine for the removal of the effects of over-in- 
dulgence in drink, R. J. Philippi 17,271 

Oils, lubricating, G.C Field 17,249 

Paints ready for use, liquid, A. Stengel 17,259 

Perfumes, R. W. Gardner 17,262 

Perfumes, Lehn & Fink 17,267 

Photographic developing and fixing baths, non- 
actinic substances for use in, Spiro & Smad- 

beck 17,257 

Polish, stove, F. W. Anderson 17,247 

Polish, stove, W.J. Rigby 17,256 

Sheetings and shirtings. Jackson Company 17,264 

Shingles, metallic, National Sheet Metal Roofing 

Company 17,254 

Smokers' use, certain named articles for, Lang- 

f elder & Hammerschlag 17,253 

Stoves, furnaces, and their various parts, cooking 

and heating, Michigan Stove Company 16,269 

Water wheels and water motors, Pelton Water 

Wheel Company 17,270 

Whisky, G. Clark & Co 17,261 

Whisky, Stoll, Vannatta & Co 17,258 



A Printed copy of the specification and drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the name 
and number of the patent desired, and remit to Munn & 
Co., 361 Broadway, New York. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If comprtcated, the cost will be a little more. For 
fuli instructions address Munn & Co., 361 Broadway, 
New York. Other foreign patents may also be obtained. 




It is Hard, Dense, and 
Adhesive. Does not check 
or crack. It is impervious 
to wind, water, and disease 

germs. ' It dries in a few 
ours. It can be applied in 

._ any kind of weather. It is 

'—j— in general use. Licenses 

r- 1 — granted for the mixing, 

using, and selling. Address 

ADAMANT MF&. CO. 

71 E. Genesee Street, 
Syracuse* N. V. 





Seneca Falls Mfg. Co., 695 Water St., Seneca Falls, N* Y. 



SEBASTIAN,MAY&CO'S 

Improved Screw Cutting 

Power JLaIJUM. 

Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on' trial. 
Cataloguesmailedon application. 
165 W. 2d St., Cincinnati, O. 





SPECIAL NOTICE! 

We have lust issued a Catalogue and Price List 
of Mining. Tunneling, and Quarrying Machinery. 
This catalogue will be mailed freeto contractors, 
engineers, and to any one engaged or interested in 
rock excavation or compressed airr. To all other 
persons it will be sent on receipt of 50 cents in 
postage stamps. 

Ingersoll-Sergeant Rock Drill Co., 

10 Park Place, New York. 



DOES YOUR PATENT PAY? 

If not, you should send for circular of book "How to 
Make a Patent Pay," by a successful inventor. Treats 
on how to invent, how to interest capital, bow to esti- 
mate the value of a patent, how to sell patents, on f o--m- 



ing companies, forms for licenses, etc. Price SI. 
' -•"■- li*0 Broadway, N. Y. 



J. F. DAVISON <k CO.. 



$3 PRINTING PRESS 

For cards, labels, etc. Circular press, $8. 
Size for small newspapers, $44. Rotary 
jobber, 9x13, $100. Do all your own print- 
ing and advertising. Full printed rules 
for type-setting, etc. Send 2 stamps for 
catalogue of presses, type, cards, etc., to 
factory. KEliSEY >fc CO., Meriden, Conn. 




SETS 
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CATALOGUES «1 
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STEEL TYPE for TYPEWRITERS, 

Stencils, Steel Stamps, Rubber 
and Metal Type Wheels. 

New York Stencil Works. Mfrs. 

100 Nassau Street, New York. 



VELOCITY OF ICE BOATS. A COLLEC- 

tion of interesting letters to the editor of the Scientific 
American on the question of the speed of ice boats, de. 
monstrating how and why it is that these craft sail 
faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in Scientific 
American Supplement, No. 214. Price 10 cents. To 
be had at this office and from all newsdealers. 







CABINET WOODS 

and VENEERS, 

FRET SAWorBRACKET WOODS, 

__ BD READY FOR 17SXI 

Send stamp for catalogue. ^ 

feiW*o s R-E EET ' 



HENRY T. BARTLETT, 



200 



TOOL AGENTS WANTED 
itieverv SHOP ir\ the United States. 
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Electric light linemen 34 

Electric lighting suit 2 

Eiectric propulsion for roads *51 

Electric railway, mountain 22 

Electric railways. 184 

Eleciric rolling bridges +120 

Electric search light 96 

Electric subway explosions 112 

Electrictachyscope *803 

Electric traction increaser 177 

Electric trench nuisance 179 

Electric wel ding 329 

Electrical 404 

Electricity, accidents from 403 

Electricity, antics of 132 

Electricity better than sand 307 

Electricity, cooking by 121 

Electricity, execution Dy 65 

Electricity in the United States, 150 

Electricity on war ships 9 

Electricity, work of 101 

Electro-plating dynamo *213 

Elephant, a noted 307 

Elevator alarm +150 

Elevator, cheap 80 

Elevator, Otis, trial of 2 

Elevators, liability, carriers 357 

Encaustic process, Egyptian 18 

End. what will it be ? 6 

Endorsing 248 

Engine, bicycle, Boynton *150 

Engine, condensing, Willard *280 

Engine, gas, Otto *a27 

Engine governor, Agee's . *147 

Engine, stationary, exhibits. .113, 

*153, +182 

Engine, steam, Straub's *2S 

Engineers, American, abroad.... 50 
Engineers, American, in England 16 

Engineers', American, trip 244 

Engineers, American, visitor"..., 20 

Engineer, professional 208 

Engineers, Prussian 245 

Engineers, why t hey should 

study 7 

Ensilage, fermentation 290 

Epidemic Influenza. 400 

Entomologist, honors to 133 

Eraser, ink, Johnston's +84 

Ericsson's physical strength 366 

Etching, zinc 36 

Evolution, jet boat 160 

Execution, electric, of criminals. 240 

Exhaust pipe, locomotive *29.l 

Exhibition, American, 1892 336 

Exhibition, electric, Edinburgh . S67 

Exhibition, maritime 288, 304 

Exhibition, maritime, Boston *35P 

Exhibition, Paris.. 3, 17, 40, 52 +57, 
♦68, 69, *83. 97, +102, 113, *137, » 
♦153, *169,*182. 193, 227, 241, +262, 

277, *279, 325, 328, *37fi 

Expedition, astronomical 26fi 

Experiment, searcb light, 96 

Experiments, Brown-Sequard's. . 80 
Experiments, scientific, simple. . *72 

k xplosion. bark dust 118 

Explosion, Bucyrus +829 

Explosions in elect, subways 112 

Explosion, fire-place 39 

Explosions, subway 360 

Explosive, new. 289 

Explosive, new, grakrut 312 

Exposition of 1892 64, r38 

Exposition, floating, Germany.. .+278 

Exposition. Paris, cost, of 325 

Extinguisher, lamp, Paige's.. 
ExtraTlte, explosive,.., 

TTrrrnlnfifi nti — "" 
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Fair, American Institute 136, 

235,288, 313 

Falls, Bridal Veil 1 

Falls. Multnomah *392 

Fulls, Niagara, utilizing 370 

Farms, vacant, Vermont 261 

Farming, frog 400 

Fasoldt, Charles 88 

Feed water heater.. *89 

Fence, Barton's *34 

Fence, Macrea's *72 

Fender for car windows *5 

Fertilize -, distributer *67, *370 

F.-ver, typhoid 185, 215 

Figures, wax, how made 400 

Fever, yellow, germ of, 259 

Film, trans parent*, new 7 

Finish, dead, simple 246 

F r, greeD 261 

,Fir,green, burning of 196 

Fir stronger than Oak 85 

Fire escape, Lermier's ". . .*308 

Fire escapes, uninflammable 150" 

Fire extinguisher, Michell's. *i62 

Fireplace explosion. ". — 33 

Fireplace and heater *306 

Fire, railroad, singular 178 

Fire, what is a 24 

Fires at Lynn and Boston 853 

Fires, safeguards against 820 

Fish, blind..... 51 

Fish, Iced, dangerous 280 

Fish, poison, Indian Ocean *406 

Fishing with electric light 198 

Fishes, Speed of 201 

Flames, radiating power 104 

Fleet, merchant, plea for 352 

Floor beam connection *89 

Floor,' good, to make 9 

Floor jack, Dix's *258 

Floors, how to lay. . . 65 

Flour moth..... 892 

Flour production, facts about ... 7 

Fl our, water in 310 

Flowers, blue, fadingjof 296 

Flume, San Diego..... 70 

Fluortte .....' 56 

Food products, invest! atlOD. ... 296 

Food products, palace of *102 

Foods, germs in 228 

Foot rest for radiators *18 

Forbes, Capt. K. B 369 

Forest, giants of the 359 

Fossils in Oregon 309 

Fountains, luminous *376 

Fountains, luminous, table *246 

Freeman, Stephen 337 

Frog fanning ..- 400 

Friable, D , 144 

Frog, nest building *39 

Frog, replacing *226 

Fruit candying industry 88 

Fruttdrylng .. -232 

Fruit picker, B razee's *17fi 

- Fuel gas generator *195 

Fuel, power, utilization *S80 

Furnace for poor fuel *390 

Furnace hearth *195 



Galvanometer, ta gent *18l, 209 

Game of brax *147 

Garbage consumer ... 133 

Gardens, floating, Chinese 289 

G rden, zoological, national. 6 

Gas battery. new form of 20 

Gas, carbonic acid, liquefied 66 

Gas engine, Otto . *227 

GaB at five cents a thousand 281 

Gas, fuel, generator *195 

Gas invention, new 373 

Gas kiln for fire bricks 275 

Gas, natural 86, 146 

Gas, natural, for balloons 165, 229 

Gas, natural, decline of... 340 

Gas, natural, under Lake Erie 342 

Gas, natural, Salem 359 

Gas, natural, Utah 321 

Gas, natural, Welland. 356 

Gas, natural. Wheeling 209 

Gas plant, ruin of. - ... - 136 

Gas, purification of../ 388 

GasatSandyCreek... 179 

Gas, an unknown 338 

Gaswell,adeep 355 

Gate, drawbridge *162 

Gate hinge *354 

Gear cutting machine *S5 

Gear, running, vehicle *275 

Gearing, f ricfional, Evans' *210 

Geological society, American — 889 
Geological Society, meeting. ..... 168 

Germination, effect, electric 56 

Giants of the forest 359 

Glass blowing, hints on *50 

Glass, how to perforate *70 

Glass, plate, casting 84 

Glass, silvering 51 

Glass, substitute for 130 

Globeholder *36 

Glue for glass (971) 10 

Gold beating *87 

Gold discoveries, African 329 

Gold for 1888 88 

Government statistics 34 

Governor, Agee's *147 

Governor, engine. Brown's .....*194 

Grader, road, Chambers' *313 

Grain, heating and steaming *6 

Grakrut, explosive 312 

Graphophone in medicine 260 

GrindBtone tool holder * 18 

Grub.rabbit 133, 181 

Guinea, explorations in 280 

• Gum, chewing (1146) 107 

Gun , a 12-mile 151 

Gun, 36- pounder 144 

Gun, dynamite, trial of. 259 

Guns, Maxim, trial of... 69 

Gun, anew 134 

Gun, 110 ton, bending 404 

Guns, cast steel.... 118 

Guns, Spanish, new *E55 



Hot Water Co., Boston 387 

House, dwelling, cheap *167 

Housebuilding at West 369 

Housetops as playground.... 245 

Hudson River illuminated 249 

Hydrobar ometer, tele *66 

Hydrogen, peroxide 291 

Hypnotic, a new 196 

Hypodermic method 263 

Hymenomyctes, species of 56 



Ice, contraction of *4 

Ice machine, Dermi ny's *339 

Ice in the sickroom 179 

Influenza, epidemic 401 

Ice water, isithealthy? 65 

Illusion, optical *838 

image, Nampa *292 

India rubber 179 

India rubber i n carriage 262 

Induction machine , *294 

Injector, waste of t he 160 

Ink eraser, Johnston's *84 

Ink stains 118 

Ink, typewriter 293 

Ink for writing on photos.. 165 

Insanity, causes of..; 181 

Insects, heat developed by 201 

Insects, vision in 56 

Institute, Pratt 401 

Invention, gas, new 378 

Invention, progress of 810 

Invention wante d 304 

Inventors and capitalists 321 

Inventions, Chinese 52 

Inventions, retarding of 3 

Inventionsreceiitly patented . .10, 
26,42-, 58, 78, 90. 106. 122, 138. 154, 
170, 186, 202, 218, 234, 250. 266. 
282, 297, 3147330, 345, 360, 378,393, 408 

Inventions and wages. 231 

Iron, chromic, in Pacific. 85 

Iron, corrosion of 88 

Iron, crude, into steel *99 

Iron ore, Pilot Knob 119 

Iron pipes, rusting of ,. 187 

Iron, silvering 17 

Iron a nd steelllnstitute , 245 

Irrigation in Calif ornla 259 



Jack, coupling, thill *U4 

Jack , floor, D ix's *258 

Jack, lifting, Smith's *72 

Jacob's ladder *227 

Japanese in China ■. 341 

Jaw, necrosis of 291 

Jetty work. Columbia River 33 

Joint-making material, new 96 

Joule, James P 288, 321 

Jupiter, occupation of *277 

Jupiter, scenes on 296 



Key-hole guard *195 

Kidney disease, coffee in 48 

Kilns, brick 241 

Kiln, gas, for bricks 275 

Knife, pocket, Brede's *84 

Knowledge, working for 64 



Habit, regularity of 80 

Hand exerciser, Bidwell's... *210 

Ha nds, let your mind aid . 244 

Handle for pans. *34 

Hanger, electric lamp *51 

Harness, Gray's *51 

Harness hook. Nolley's *195 

Harness, safety *114 

Hasheesh smoker, dreams 5 

Hawser, a large... *358 

Head and heart, aches of 33 

Head, pains in the .. ,217 

Health Association, American... 208 

Health and spirits 353 

Heart disease 248 

Heart failure 35, 105 

Hearth f urnac e *195 

Heat *340 

Heat, loss in steam pipes 41 

Heater, blast, Scanlon's *226 

Heater, feed water *89 

Heel for boots and shoes. *307 

Hen coop, impr ved *114 

Hinge, gate. *354 

Hint, a sensible 197 

Hoop snake *344 

Horn snakemyth 114 

Hor^e, sense of smell in 69 

Horses, food and careof 320 

Hose pipes, notes on 53 



Laborers, German, care of 312 

Laborer ' laws, new 66 

Lacing, belt, Bristol.. ..*117 

Lacquer, Japanese 343 

Ladder, Jacob's *227 

Lake Shore drive.. 20 

Lamp, arc, new. .... *164 . 

Lamp, Bissell's *21.0 

Lamp bracket, piano *4 

Lamp, car, electric 169 

Lamp, Edison *274 

Lamp, electric, hanger for *51 

Lamp extinguisher, Miller's *291 

Lamp extinguisher. Paige's *306 

Lamp, incahdes. , patent ^40 

Lamp lighter , clockw ork .308 

Lamp, semi-Incandescent..; 197 

Lamps, petroleum management., 278 

Language, Spanish 305 

Lantern, scientific *115 

Lathe attachment. Cote's .*364 

Lathe dbg, Engert's *275 

Lathe. Fox, French *262 

Lathes, French, English and 

American 3 

Launch, naphtha *358 

Law, contract, foreign 229 

Law, foreign contract, a nullity.. 329 

Laws, labor, new 66 

Lead, white, factory. 197 

Leaf printing 293 

League, Scripps.in England 145 

Leather st retching machine *6 

Leaves, oak, shape of 264 

Left leggedness - 264 

Leg, artificial *17fl 

Lemon cultivation, Sicily 81 

Lens, photographic. *lli 

Lenses, spectacle . . 20i 

Lepidoptera , bleaching 56 

Leverner, statue of *10o 

Life, animal. Increase of 31^ 

Life insurance 167 

Light, loss throu h windows 84 

Light, penetration in water 274 

Light, phenomenon of 246 

Light, search, experiment 96 

Light in the sick room 145 

Li hthouses, American 369 

Lighting, incandescent .*274 

Lightning flash *70 

Lightning flashes, photos I13 

Lightning, protection from "131 

Limited, word, meaning of. 53 

Line, A merlcan, to. Europe. ; 48 

Lineman , danger to 34 

Linen? shall wemake.. 25 

Liver disease, coffee In 48 

Liver, hydatid cyst of 384 

Lock, Douglass' *S39 

Lock joint for beams *178 

Lock, Neubrand's. "82 

Lock, railway swtf.cn ..*163 

Locomotive, bicycle. *150 

Locomotive exhibits, Paris *68 

Locomotive, hot water 392 

Locomotive struck by 11 htning. . 22 

Locomotives, Baldwin . . 243 

Locomotives, ten-wheeled 807 

Loomis, Elias *146 

Looms and cards .woolen 22 

Lumber center, a great *lll 

Lumber, machinery ...260 

Lumber raft, ocean 355 

Lumbering enterprise, new 216 

Lung troubles, relief for 101 



Matches, parlor (1290) 187 

Matches, safety (1284) 139 

Material, good, best economy. .. 239 

Materials, raw 199 

Mathematician, negro. ., 384 

Meat-carrying apparatus *275 

Mechanic, the coming 386 

Mechanical progress 281 

Medicine men, Indian 49 

Melinite 228 

Mendenhall, Prof. T. C. *136 

Metals, tensile tests 323 

Metric syste m progress of 71 

Mexico, trade of, progress 240 

Mica :. 295 

Mincemeat, Virginia. .'.... 377 

Microscope for lantern .-. . . ,*115 

Microscope objectives 32 

Miles, 85 In 82 minutes 116 

M Ik and Its products 24 

Milky way, visitors from 335 

Mill, planing, building 113 

Mills, why some fail 311 

Mind, capacity of the 310 

Mineralogical notes. 56 

Mining, coal. Cape Breton 49 

Mines of Bolivia 359 

Mines, nickel and copper 208 

Mines, salt, Retsof *71 

Mirror, artronomlcal *147 

Missionary, American 194 

Mississippi, River, improvements 21 

Mitchell, Maria *38 

Mixer, Broughton *339 

Moon, temp., In sunshine 405 

Molecular actions *S60 

Moles, removal of 370 

Monument, Indiana... 227 

Monuments, Egyptian, ancient... 67 

Morphia fiends. 65 

Mortgage, machinery, etc, .. 136 

Mosaic work, Florentine 388 

Mosquitoes, to expel 149 

MOsquitoes, getting rid of 136 

Moth, flour 392 

Motor, best form of 6 

Motor, steam, Straub's *23 

Motor, water, Besemer's *268 

Mould, "brick, Paul's *354 

Mount Stephen *215 

Movement, mechanical *34 

Movements, rapid ty of..... 407 

Mt. Hood, views on *86 

Mucilage bottle, new *6 

Museum, Boulak 105 

Music, evolution of 197 

Music leaf turner *179 

Music, registering by phonog. . . .+230 
Mussel poisoning..... 145 



N 

Nampa Image *295 

Natural history notes 56,102, 201 

896, 312 
Naval and marine requirem ents. 373 

Naval notes.... 384 

Navigation, steam'ocean 112 

Navy, British, contract work 313 

Navy, condition and needs of . . . . 16 
Navy, French, types of...... ...*199 

Navy, new, additions to. . +19 

Navy, our new 25 

Navy, Russian, activity. 225 

Navy yard. New York 180, 256 

Nebulse, discoveries in. -.. *54 

NecKtie. Improved. *51 

Needham, Elias Parkman *404 

Ne atives,|grained, for etching.. 36 

Negatives, yellow stains In 7 

Newspaper, great, building 240 

Newspapers, Am erican 24 

New York, life in 179 

Nickel and its alloys 404 

Nickel mines. Sudbury 208 

Niter, deposits of 371 

Nitrate of soda, Chilean *407 

Nitrates in rain water .. 64 

Non-conductor, fire proof 104 

Notes 296 401 

Norumbega 340 

Norwegians in Massachusetts 340 



O 

Oak leaves, shape of 294 

Oats, good, how to tell 260 

Objectives, microscope 32 

Objects, natural, preservation... 373 

Obelisk, Central Park 401 

Ocean trip, shortening 352 

Okonlte Co., medal 245 

Oil, can, Rau's *163 

Oil cloth, sticking together. 353 

Oil well, the original 309 

Oiler, spring cover *5 

Opal 56 

Opossum orchard. Georgia 133 

Ore, iron. Pilot Knob 199 

Ore separator, Thomas' *S5 

Organ, a great 88 

Organ. pallet. Girardin's. ... ..*339 

Overstrain, mental and musical. 88 
Oyster pail, new *20 



M 

Machinery, labor-saving* 233 

Machine tool exhibits 193 

Magicienne. * 25 

Magnesium. 118 

Mahogany. Mexican. 167 

Maine, cruiser *212 

Man, origin of 201 

Manometer, tele *68 

Map of the Americas. *326 

Marine conference, international 272 
Marriages, consanguineous .... 6 



Packing, piston rod *114 

Paddle wheel, improved *242 

Pail, oyster, new *20 

Paint, flexible 277 

Paint, how to remove 306 

Paint, removing 80 

Paintings, water color, fad ng. » 401 

Palace of food products *102 

Palms, uses of 56 

Paper.peat 308 

Paper, porcelain surface for 216 

Paper, wall, protecto* for *72 

Paris exhibition. . .<,. . . .3, 17, 40, 52. *57 

*68, 69, *83, 97, *102. 113, *137 »153 

♦169, *182, 193, 227. 241, *262, 277, *2TO 

325, 328, *376 

Pasteur's method, criticism of... 105 

Pasteur's remedy for rabies 102 

Pasteur's syBtem, success......... 120 

Patent bought by English 50 

Patent, cases important 101 

Patent, incandescent lamp 240 

Patent office examiners 355 

Patent omee report 193 

Patents 120 

Patents, Edison's 165 

Patents in Great Brit ian 48 

Peanuts 72 

Penholder, Egan's *179 

Pendant, watch case *307 

Periodicals, value of 197 

Peru, damage by water in 209 

Peters, Norris , 146 

Pheasant, Mongolian , i?73 

Philadelphia, cruiser *85, *164 

Phonograph 200 years ago 229 

Phonograph, Improved 224 

Phonograph, listening to *231 

Phonograph not yet ready 256 

Phonograph and photograph ... 183 

Phonograph, possibilities of 305 

Phonograph and the press 166 

Phosphorus 133 

Photographic convention '64 

Photographic notes 7, 166, 216 353 

Photographing on linen 216 

Photography, amateur 133 

Photography, feat in *372 

Photography, new use 21 

Phthisis, carbonl-s acid in... 226 

Physician, practical 17 



Pietra dura, Florentine .888 

Pipe bending machine *130 

Pipe, empty, smoking *72 

Pipe, exhaust, locomotive *291 

Pipes, hose, notes on 53 

Pipss, iron, rusting of 52, 137 

Piston rod pack in .*114 

Pitchers of Sarracenla 312 

Planchen, widow of, reward 260 

Planets, position in August 49 

Planets, position of for Sep- 
tember 129 

Planets, position of for October.. 192 
Planets, position for November., 257 
Planets, position f orfDecember. . 337 

Plant hairs, structure of 201 

Plant, sensitive 312 

Plants, dulcifying properties 201 

Planter, seed, new *67 

Planter, Tragethon's *242 

Plants, protection of 201 

Plate, armor. . 404 

Pleiades, chart of *55 

Plow, snow, rotary 404 

Plows, steam 200 

Pneumatic tube, Johnson *239 

Pneumatic conveyer *268 

Pneumonia, treatment 'ISO 

Poisoning, mussel 145 

Polariscope, lantern *146 

Pond, Haw, phenom. of 20 

Porpoise . . 169 

Portraits, wax, Egyptian 81 

Possum orchard, Georgia 133 

Post office service, improved 52 

Postal facilities, extension 242 

Powder and arms, new .. 116 

Powder, noiseless and smokeless 400 

Powder, smokeless, wanted 353 

Power, horse, origin of -813 

Power, water, high pressure 280 

Power, water and steam, cost 276 

Press, baling.... *67 

Price indicator for scales *2ll 

Price list, novel form **809 

Printing leaves '293 

Printing machine, improved .*214 

Printing, photo., hints on 328 

Prints, albumen, blisters in 165 

Prints, gelatino-bromide, toning. 121 

Prints, reducing 853 

Prints, washing 353 

Problems, one!of Herscbel's 290 

Projectiles , photographing *372 

Projectiles, remarkable 280 

Propeller shaft bearing . . *82 

Propulsion, electric *51 

Protector for wall paper *72 

Protractor, Iluffield's.. ...... *84 

Prussian bhie transparencies 128 

Pudding science 232 

Pump operated by waves .. 180 

Pyrocatechine developer 165 

R 

Rabbit drive, California *295 

Babbit grub 133,181 

Babi es, Pasteur's remedy for 102 

Racing Atlantic «. 230 

Radiators, foot restfor *18 

Raft, lumber, ocean 355 

Railroad construction in 1889 260 

Railroad dog 320 

Railroad fire, singular 178 

Railroad, Guatemala, sale of 328 

Railroad, Housatonic, accident.. *24 

Railroad, Long Island, shops 183 

Railroad statistics 147 

Railroads, c ity, power for 99 

Railroads of United States 243 

Rails, manufacture of *99 

Railway, Andean 33 

Railway car, Treanor's. *195 

Railway, Chinese, new 33 

Railway , electric, mountain 22 

Railway, elevated, wages on 264 

Railway, hydraulic 117,248 

Railway, London and N. Western 240 

Railway master mechanics 116 

Railway. Mount Pllatus *3i9 

Railway, second, veteran of 149 

Railway shop notes.... 148 

Railway, ship, new design .805 

Railway, sliding, Girard's .*32T 

Railway speed, lush..-. 116 

Railway' from St. Petersburg 86 

Railway, transandine. .213 

Railways, electric 184 

Railways, elevated. New York... s 

Railways increase trade 854 

Railways, street 35 

Rain water, nitrates in 64 

Raisin industry, California 241 

Rattlesnake, double fanged,7,67, 133 

Razor strap, Ray's *323 

Refrigerator, Hill's *307 

Reliefs, photo., decorative 292 

Republic of Brazil ,336 

Reservoir, gigantic 293 

Reservoir, Sodom *103 

Reservoir, NewIYork, new 97 

ReBpiragraph, Tata's *131 

Resistance, column *i63 

Resistance, measurement *249 

Retort, sharp, an English 86 

Rheostat, column *163 

Rheumatism, acute, theory of... 263 

Rheumatism, eel skin for 18 J 

Rhubarb wine (1352) 219 

Ricin 966 

Rifle, Remington-Lee . *211 

Rifle, magazine, Russian 401 

Right or left leggedness 309 

River, subterranean, French. 822 

Rolls, large 322 

Rome, ancient 87 



Roofing tank apparatus 

Rope transmission 



Settlement, Norwegian, Mas" — 340 

Sewage disposal problem 161 

Sewagepurif., amines proc 145 

Sewage schemes 323 

Sewage treatment.. 261 

Seychelles Islands 200. +217 

Sewing machine *6 

Seymour, Fred. J.... 48, 116 

Sharks in Adriatic 201 

Shield for firemen *307 

Ship, air, Campbell *47 

Ship builders, home for 257 

Ship canal, Manchester *287 

Ship of war Blake 888 

Ship railway, new design for 305 

Ship, torpedo, countermining.... 135 

Ship, war, new type 257 

Ship, war, sunken 308 

Ships, loading, Buffalo 264 

Ships, passenger. Atlantic *3S9 

Ships, war, electricity on 9 

Ships of war, great 128 

Ships of war, obsolete 119 

Shirts, cuffs, and collars 129 

Shoe contract system 246 

Shoe heel *307 

Shoemaklng, essay on 87 

Shutter operator, Jorres' *213 

Siberia, heat of 36 

Sickroom, ice in 179 

Slck.room, light in 145 

Sieve for th rashlng machine *5 

Sifter, ash, Crosby's *210 

Sifter, ash, Love's *8?„*147 

Signal. new,trial of 243 

Signal service station, .New York*27l 

Signals,'intercepting 7 

Signal, railway, electric *402 

Silk, artificial 101 

Sill plate for cars .*194 

Silver for 1888 88 

Siphon, Meyer's *131 

Sleds, propelling *132 

Smell, sense of. in horse 69 

Smoke consumer, Force's *195 

Smoke nuisance 261 

Snake bites. .best remedy 198 

Snake.hoop 209, 344 

Snake, horn, myth 114 

Snake, joint 2 

Soap, blue 307 

Soapstohe 264 

Solder, tenacious 227 

Sorghum sugar 53 

Sound, transmis. iu water 357 

South, progress in the 265 

Spark conductor, Brandt's »82 

Spectacle lenses.. 201 

Spectroscope without lens .-. 295 

Sphinx, mountain 406 

Spider, poisonous . . ..*217 

Spider, red 24 

Spider web making ... *130 

Spiders, immense 89 

Spiders, maternal instinct *2S 

Spindle wharve *242 

Spokane, the lesson of 134 

Springs, carriage 228 

Squadron, British, speed trials . . 96 

Stacks, smoke, rusting of 32 

Stain, cherry (1254), 154 

Stains, ink and rust 118 

Stair climber, Amiot's *386 

Stamp mill, Krause's *328 

Stanley, II. M *391 

Stanley; latest discoveries of 336 

Stanley, record of 369 

Star, history of a 356 

Stars and sun. motion of 182 

Starboard the helm, term 357 

Starch, c asBava 7 

States, American, congress 225 

Statue, Leverrier's *100 

Steamcarriage 49 

Steam engine governor *194 

Steam line to Europe..... 48 

Steam navigation, ocean . 112 

Steam pipes, loss of heat 41 

Steam plows 200 

Steamboat, the first 120 

Steam boiler, Davidson's *178 

Steamer Charleston, trial ... 199 

Steamer City Of Paris 368 

Steamer lines, English 114 

Steamer, great 89 

Steamer, the oldest 135 

Steamer Teutonic *H7 

Steamer, thirty-five knot 401 

Steel, se of nickel with 404 

Steel works, great 263 

Stirrup, safety *182 

Stone drill, IngertoU. *39 

Stone moving, Buenos Ayros *360 

Stones, precious, artificial 821 

Stones, rolling, Nevada 360 

Stormapron *194 

Storm, the great. 177 

Stove poli8h(985) 10 

Stove trade : 70 

Straw vs. twine 354 

Streams, running, utilization ... 97 

Streets, London 344 

Subway explosions 360 

Succeed, how to.... 41 

Success, how to gain 198 

Success, methods of 280 

Sugar, beet, Californ a 229, 309 

Sugar, beet, progress. ....... ...... 169 

Sugar in boiler incrustation 165 

Sugar Industries, American ..53, 137 

Sulpnur, recovery of 371 

Sun dials, portable 197 

Sun, eclipse of. . 216 

Sunfisn, fecundity of ..307 

Sun and stars, motion of 182 

Swift, W. F 17 

Swing, child's, McCord's *5 

Switch lock, railway... *163 

Switch, railroad. Wolfe's *258 

Synchronism, vi anal in teleg.*399, 405 



Tile ditcher M18 

Timber in mines, consumption... 266 

Time across the ocean 245 

Time, indication of 245 

Time, new notation of 152 

Titanium oxide, need for 7 

Tomatoes 341 

Tombs, ancient, Naples. 20 

Toning gelatino-bromide prints., 121 

Toning solution (1U28) . .• 43 

Tool holder, grindstone ; *I8 

Tool, pneumatic, MacCoy 134 

Toronto, scientific meeting at 160 

Torpedo boat designing 32 

Torpedo boats, hot decks in 102 

Torpedo boats, new . . 178 

Torpedo, Halpin -Savage +223 

Torpedo ship, countermining 135 

Torpedo, Sims-Edison *21 

Tower American, 1,492 feet 234 

Tower on Eagle Rock 184 

Tower. Eiffel .*166\ 178 

Tower, Eiffel, first gallery *183 

Tower, Eiffel, meteorology 32 

Tower, Eiffel, struck by lightning 194 

Tower, Eiffel, visit to 149 

Traction incieaser , 177 

Trade, foreign, how to extend ... 243 

Trade, increase by railways 354 

Trade markdecisio s 2, 291 

Trade marks in Great Britain 48 

Trade, South American 353 

Transmission, rope ,,* 357 

Transparencies, albumen ;, 161 

Transparencies, Prussian blue.... 128 

Travel, aerial, secret of 131 

Treasures of the deep 244 

Tree killing composition 7 

Trees, felling, device for *387 

Trees, howtokiil... 57 

Trip, ocean, shortening 352 

Trip, quick, from Japan 117 

Tripod, sketching *22fl 

Trout culture 119 

Tube, glaBs, to bend *50 

Tube, pneumatic... *239 

Tubes, pneum.. B. Ayres 245 

Tubing, metallic, flexible 149 

Tuna, Mexican 161 

Tunnel, Harlem River 165 

Tunnel, Hudson River *143 

Turkey, products of 401 

Twins in nen's egg 5 

Type writer, Victor *197 

Typewriters, attachment for *339 

Type writers, ink for 293 

Typhoid 185 

Typhoid, prevention of 215 
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Umbrella stand, Hai ht's *98 

United States, progress of. 185 

University, Clark 229 

Uranium 243 

Uranium in Cornwall 401 

Useful, if true 114 

Utah hotter than Siberia 101 



Vacuum apparatus, mouth *264 

Valye head, Moore's *178 

Valve for steam engine s ,. . *60 

Varnish for harness 312 

Varnish, negative, black 7 

Vari in Berlin Garden "9 

Vegetables, medicinal properties 98 

Vehicle, two-wheeled +179 

Vehicles, draught of 3*5 

Velocipedists, military. . -. *?43 

Ventilator, window *147 

Vermin, removal from pla ts — 275 

Vertebrates, origin of 201 

Vibration in buildings 313 

Vibrations, stopping 373 

Vine and olive in Algeria 212 

Vinegar, toilet (1172) 107 

Violin tail piece *338 

Viper bite , treatment of. 248 

Volcanic erupt, in Turkey 214 

W 

Wages, continental. ". . . 167 

Wages, inventions and... . ........ 231 

Wall paper protector *72 

War dances, Indian 49 

Warship Blake. 388 

War ship, new type 257 

War ship, sunken, discovery 308 

War ships, great. 128 

War ships, obsolete, more.... 1W 

Warnerke's process 246 

Washboard protector *291 

Washing machine, Johnson's *S4 

Wasp, spider-hunting 161 

Watch case pendant ,•807 

Water, damage by. in Peru... 209 

Water, Florida ( i 011) 27 

Water, how and when to drink.. 105 

water, ice, is it healthy ? 65 

Water, inexpansibihty of .... *4 

Water, large head of 18 

Water motor, Besemer's *25B 

Water power, high pressure '280 

Water, rain, nitrates in. 64 

Water,refo&e, pia location. .....228 

Waterf or San France 257 

Waterspout, Close view of,...:.. 308 
Water supply of New York-,. 2, 64, 



Rum,bay(W3pl..„ 27 

Rush .goods, Chinese 144 

Bust of stacks, prevention 32 

Rust stains us 

Butherfurd, Lewis 61 +375 

S 

Saccharin...... 25. 135, 352 

Saltmines, Retsof *71 

Sandln device, car *370 

San dpaperlng machine *322 

Sash n older, new *18 

Savings the foundation of wealth 232 

Saw, frag, improved *290 

Sawdust 197 

Sawing machine, De Graff's *290 

Scaffold standard *29l 

Schools, technical, French ... *83 

Sci. Am. pubs., rates 401 

Science, dally developments 246 

Science, experimental 273 

Science, pudding 232 

Scientific American, Spanish 368 

Scissors attachment *226 

Scrap heap, incident from 276 

Screen, wl ndow *&? 

Screw driver and wrench *27i) 

Screw driver. Teubner's *387 

Screw threading die *823 

Sea waves, height of 104 

Seasickness, relief of 245 

Seattle, burning of 3 

Heed drill. Genung's *870 

Seed planter, improved *67 

Seeds, color of 312 

Seeds, pressure of 201 

Senses other than ours 244 

Separator, ore *35 



T 

Taohyscope, electric *303 

Tailors, English and American.. 119 

Tallow, bleaching 182 

Taylor, William 17 

Teachers, shipload of 89 

Teachers, training of 117 

Technischer Yerein , 811 

Teeth, filling *98 

T«eth, care of 403 

Telegraphy, discoverer of 356 

Telegraphy, rapid, newsys...*399, 406 

Telemeter system *63 

Telephone Association. 224 

Telephone exchange plants 34 

Telephone a simple *S74 

Telephone tickets 18 

Telephone, Zigang 132 

Telephones In Austria 276 

Telephones, French, seizure 209 

Telescope, photographic, great . . 71 

Tempering bath, great 241 

Tension, low, more copper 309 

Teutonic, steamer 89, *117 

Textiles, Incombustible 165 

Thermometer, clinical *4 

Thermometer, metallic *340 

Thermometer, tele *63 

Theimostat »840 

Thill coupling. Barr's *291 

Till coupling jack *ll4 

Thill coupling, Lee's. *5 

Things to know, good 5 

Throat, sore, canal 225 

Thunderbolt, sarcastic 81 

Ticket case, Hart's, .*ST0 

Tie, rail, Jones'...... *402 

Tiger, saber toothed *390 

1 Tigress, man-eating 151 
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Water supply. New Fork, ptuiti 

Water wheel, Adams' *2l3 

Water works, Chicago *3fiY 

Wave power, utilizing. *191 

Waves, great, height of 104 

Waves, sea. height of 401 

Wax figures, how made ...... 404 

wax portraits, Egyptian 80 

Wealth, foundation of 232 

Weapon, aterrible 144 

Weed cutter, railway 148 

Welding, electric 329 

Well, gas, a deep 355 

Wells, artesian, Iowa 19, 197 

Wells, artesian, Memphis. 116 

Wells, oil, temperature... 392 

Whale, cable broken by 368 

whale, weight of the 201 

Whales becoming plentiful 296 

Wharve, spindle ... *242 

Wheel, gear, worn *22 

Wheel, paddle, improved . *242 

Wheel, water, Adams*. "213 

Wheels, car, boring. . . 342 

Why it is 185 

Wills, some curious 353 

Wind pressure 39 

Window stish, swinging *226 

Window screen. Graves' »S87 

Window ventilator *147 

Windows, dark room 2:6 

Wine, rhubarb (1352) 219 

Wines, coioringmatters In 5 

Wire screw machine... - *6 

Wood carvings, imitation. ....... 33 

Woodcock, the.... ...*198 

Wood, polishing 274 

Wood working machinery 97 

Wood raistngln the U. S 275 

Woolen looms and cards .'..*. 22 

Worklngmen. American, in Paris 



Workmen, American 
World newspaper building.. 
Worsteds saw woolens .., 



Yorfctown, cruiser. . 
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Caret/. 1785. 

\IRD & CO. 

,ers, and Importers, 
/hla. Pa.. V. 9. A. 

dialogue of Practical and 

vo, and our other Catalogues 

jverine every branch of Scl- 

^, sent, free and free of postage 

f the world who will furnish his 



But^Aished by EDWARD L. YOUMANS. 

The Papular Science Monthly. 

Edited by Wm. J. Youmans. 

Science is rapidly coming to be the controlling force 
in erery field of human activity. 

It has developed the clumsy dug-out into the swift 
ocean steamer, and the slow-going cart into the flying 
rail way- train. 

Without It the industrial worker was a hopeless 
drudge; the growth of its applications has multiplied 
his comforts and in creased his leisure. 

Without it the race was powerless in the presence of 
disease ; with its help epidemics are disappearing, and 
better health with longer life are secured. 

Without it education was an unvarying routine of me- 
chanical repetitions ; upon it has arisen an art adapted 
to the needs of individual minds and to the conditions 
of modern life. 

Similarly, in every department of human activity it is 
the great agency of improvement. In its steady pro- 
gress it touches everywhere and affects everybody. It 
gives law to the material interests of the community, 
and powerfully influences the ideas, opinions, and be- 
liefs of men, so that all have an Interest in being in- 
formed of its advancement. 

The Popular Science Monthly is devoted to sup- 
flying this knowledge in a form that can be easily under- 
stood, and for nearly twent/y years has maintained a leading 
position among scientific journals. 

With other illustrations, each number contains a fine- 
ly engraved PORTRAIT of some eminent man of sci- 
ence, with a BIOGRAPHICAL SKETCH. 

The managers of The Popular Science Monthly 
accept th e steadily growing circulation of the magazine , 
and the large influence it has gained among the more 
thoughtful and liberal-minded readers tn America, as 
the highest testimonial of approval of its past course. 
Increasing attention will be given to the discussion of 
economic subjects and other leading scientific questions 
of the day. During the coming year the magazine will 
contain a series of papers from distinguished speciiilists 
on the agency of science in the growth of the leading 
industiiesof the world since the discovery of America 
by Columbus, 

New York : D. APPLETON & COMPANY, 1, 3, and 
5 Bond Street. 

Single Number, 50 cents. Yearly Subscription, $5.00. 
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Acme Automatic Safety 
Engine. —'- Stationary. " 



After Being on the Market Four Years 

"ACME" Still Leads. 

Sizes One, Two, Three, and 
Four Horse Power. Arranged 
for either Natural Gas or 
Kerosene Oil fire, as ordered. 
No extra insurance required on 
account of the oil fire. Send for 
catalogue giving full partic- 
ulars and prices. 
Rochester Machine Tool 
lank. Works, Rochester. N. Y. 



THE MODERN ICE YACHT. — BY 

Geo. W. Polk. A new and valuable paper, containing 
full practical directions and specifications for the con- 
struction of the fastest and beet kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained In Scien- 
tific American Supplement, No. 6^4. Price 10 
cents. To be had at this office and of all newsdealers. 
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e driving simm^ 

nlean Iron Worto, m N. (Stotoo St, CSteago. 




HARRISON CONVEYOR! 

HaiSung Grain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &c. 

c^&S.I BORDEN, SELLECK & CO., USSfeJ Chicago, III. 



PULLEYS, ..»..«._„„, 
FRICTION CLUTCHES. 



HA M ft C D & PBOSBESS MACHINE WORKS. 
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Lightning Well-Sinking Machinery. 

Makers of Hydraulic, Jetting, Revolv- 
ing, Artesian, Mining, Diamond. Tools, 
l Wells & Prospecting. Engines, Boilers, 
. Wind Mills, Pumps, etc.. Sold on 
. Trial. An BMCYCLOPEDIA of 
l,OOOEngravings,EarthStratinca- 
" Y tion, Determination of Miner- 
als and Quality of Water. 
•Gives Light, finds Sold. 
^ Mailed for 25 cts. 
3as Booklets. 
The American 
Well Worku, 
AURORA. ILLS. 




ICE-HOUSE AND REFRIGERATOR. 

Directions and Dimensions for construction, with one 
Illustration of cold house, for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34° to 36°. Con- 
tained in Scientific American Supplement No. 116. 
Price 10 cents. To be had at this office and of all news. 
fealers. 



OIL WELL SUPPLY CO. Ltd. 

91 & 92 WATER STREET, 
Pittsburgh, Pa., 

Manufacturers of everything needed for 

ARTESIAN WBliIiS 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Englnes.Pipe. 

Cordage, Drilling Tools, etc, 

Illustrated catalogue, price 

lists and discount sheets 

on request. 





THE PHONOGRAPH.— A DETAILED 

description of the new and improved form of the pho- 
nograph just brought out by Edison. With 8 engrav- 
ings. Contained in Scientific American Supple- 
ment, No. 632. Price 10 cents. To be had at this 
office and from all newsdealers. 




ARTESIAN 

Wells, Oil and Gas Wells, drilled 
by contract to any depth , from 6C 
to 3000 feet. We also manufacture 
and furnish everything required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling MachinesforlOO to 
600 ft. Send 6 cents for illustrated 
catalogue. Pierce Arteaii 



and Oil Well Supply Co., 

SOBeaver Street, New Yc " 
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MAGIC 



and STEREOPTICONSfor 
Public Exhibitions and for 

. M ■»■ VB^nuM Home Amusement. Views 
LANlbKRa illustrating every subject. A 
fc **™ " ■-■■«*» very profitable business for a 
man with s mall capital. Best apparatus, new views, largest 
stock. _26v ears practical experience. 170j>. catalogue free 
GEO. HTPIEROE. 140 8. 11th St., Philadelphia, Pa 




Themost successful Lubricator 

for Loose Pulleys in use. 

VAN DUZEN'S PATENT 

LOOSE PULLEY OILER 

Highly recommended by those who 
have used them for the past two 
years. Prices very reason able. Every 
user of machinery should have our 




THE AIR BRUSH 

Applies liquid pigment by a jet of air. 
Highest awards Franklin and American 
Institutes as a legitimate art tool. Success- 
fully used by large numbers of the best 
crayon, ink, or water color portrait artists 
iand technical draftsmen. Saves 75 per cent, 
of time in shading. Descriptive pamphlet 
sent free. It points out one way to earn a 
living. Address Air Brush Mfg. Co., 
67 Nassau Street, Rockfoid. Illinois. 
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oiMAGK LANTEfQtSI 

^^ With Oil lamps have, no equm. 
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Views ° f Au subjects 
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EASTERN PRICES GUARANTEED 

L. MANAS SE 

88 MADISON i 1 CHICAGO ILL 



§ Perforated Eleclric Bell 

FOR 

SWIFT RUNNING MACHINERY. 

Write for Descriptive Catalogue to 

CHAS. A. SCHIEREN & CO. 

45-51 FERRY ST„ NEW YORK. 



WATCHMAN'S Improved TIME DETECTOR 

with Safety Lock 
Attachment. Pat- 
ented 1875-6-7-80-81. 
Beware of infringe 
ments. This in- 
strument is sup- 
plied with 12 keys 
for 12 stations. In- 
valuable for all 
concerns employ- 
ing night watch- 
men. Send for cir- 
culars to K. IM- 
hauser, P.O. Box 
2875. 206 and 208 
Broadway New York. 





Penbefthy Automatic Injector. 

Cost less than others and do equal work. 
Lift 30 feet and work from head as well. 
Restart themselves and require no watch- 
ing. Will lift through hot pipes, work 
from 25 to 150 lbs. pressure. Parts remov- 
able without disconnecting, also in- 
terchangeable. Send for pamphlet. 
Penberthy Injector Co., Detroit Mich. 
Donegan & Swifts, 174 Fulton St., 
New York. 
Park A Lacy, San Francisco. 
L. M. Rumsey Mfg. Co., St. Louis. 
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CtnCfiT'/ie Ftre Fe,t Coverings, 
O D E> O I V/ O Packings, Sneathings, Sc. 



NOW READY. 



j^ xperiiOTtal S yieqce, 




740 Pages. 680 Illustrations. 



PRICE, by mail, postpaid, 



$4.00 



SEND for FREE ILLUSTRATED CIRCULAR and 
Table of Contents. 



The CHALMERS-SPENCE CO., Mfrs. 
419-435 8th Street, East River, N. Y. 



MUNN & CO, Publishers, 

361 Broadway, New York. 

'proposals for Installing: an Electric Lighting 
*■ Plant at the Navy Yard, New York.— Bureau 
of Yards and Docks, Navy Department, Washington, 
D. C, December 16, 1889.— Sealed proposals, In duplicate, 
endorsed "Proposals for Electric Lighting Plant for 
New York Navy Yard," will be received at this Bureau 
until 11 o'clock A. M. on Tuesday, January 14, 1890, and 
publicly opened immediately thereafter. Specifications 
and blank forms of proposals will be furnished, and plan 
of the yard may be examined upon application to the 
Commandant of the New York Navy Yard or the Bureau. 
Responsible security will be required for the faithful 
performance of the contract, and the right is reserved 
to reject any or all proposals not deemed advantageous 
to the Government, and to waive defects. A bond for 
the sum of two thousand ($2,000) dollars must accom- 
pany bids for the work. Q. B. WHITE, Chief of Bureau. 
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HE PENNA. DIAMOND DRILL & MFG. CO. 

BIRDS HORO, PA., Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour MiH Bolls Ground and Grooved. 



T.H7 MACHINERY INVENT it 



SpihI for Mode! Circular. Jones Bros. E Co. 



ICE-HOUSE AND COLD ROOM.-^BT R. 

G. Hatfield. With directions for construction. Foot 
engravings. Contained in ScnsNTimo Amkkican Sto- 
pi.emk.nt, 59. Price 10 cents. To be had at this 
and of all newsdealers. 



ROCK DRILLSltL 

AIR COMPRESSORS^ 

GENERAL MACHINERY '■^^ff.t^jjj!""" 



MinincTunnelingT -'"' w 

RAND DRILLCoZiFARf.PiACE new 



CLARK'S £k TRUCK WHEELS 

AND CASTERS, 

Noiseless Rubber-Tired Truck Wheels 

AND CASTERS, 

that save all wearing of floors. 
Also, COMPLETE TRUCKS. 

Catalogue free. 

GEO. P.CLARK. 

Box L, Windsor Locksi Conn. 




THE KODAK 

Embodies the only system of continuous film photo- 
graphy. World-wide success. 
"You press the button* We do the rest." 

Or you can do it yourself. 

THE EASTMAN DRY PLATE AND FILM CO. 

Price $25, loaded for 100 pictures. Reloading $2. 
Send for Kodak Primer, free. Rochester, N. Y. 



Complete Steam Pump 
:only seven dollars -'• 



\HD THIS 
YOUR 



VanDuzen 8c Tift. 



P ERFEC »'*irp.LE 

The Koch Patent File, for preserving newspapers, Mag- 
azines, and pamohlets, has been recently improved and 
price reduced. Subscribers to the Scientific Ameri- 
can and Scientific American Supplement can be 
supplied tor the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board fides; inscription 
♦•SCIENTIFIC AMERICAN." in gilt. Necessary for 
everyone who wishes to preserve the paper. Address 
M.TJNN & CO.. Publishers SCIENTIFIC AMERICAN. 



NE88 * HEAB RUSES CMC B *T 
Peok's INVISIBLE TUBOLAI EAR 

_ v _ _ _ ettSHKWS- Whispers heard. Oom- 

foftable. Sueeewrfa I where nlVReiimties »aii* Mm. book* 
prwfeflrM, Address K.iUSC«X,8WBw*4w»y,a«wI«k. 



DEAF 



HOW TO MAKE DYNAMO-ELECTRIC 

Machines.— By Geo. M. Hopkins. With drawings to scale 
and full directions for constructing dynamos of different 
sizes. The small machine is intended tor experimental 
purposes. Will heat from i to 6 inches of platinum wire, 
produce the electric light, decompose water rapidly, 
magnetise steel, ring a large gong, give powerful shocks, 
operate induction cotta, and will, for temporary use, re- 
place « or jfl Buasen celts. Contained in Supplements 
l«taBdS»; Price 10 ewrt* each. The larger ma- 
chine prodttc** eight 16-candte lights or one powerful 
arc light. Can b7^ri^T9iil^«.a n>ie^ »haBt, or com- 
pound wound nutehfee. Can W JrtS^or*«fii6it*ime by 
two or four men. B*qrolre» one honw power for con- 
tinued running. Best ettjfraving* xrf dfj^atto ever pro- 
duced. Details of every partahowft. WtnWngof arma- 
ture and field magnet plainly illustrated. Any intel- 
ligent person with the aid of these draw*a*«ftifd instruc- 
tions may make useful, durable, and effective 'machines.. 
Contained in Supplement 600. Price 10 cents. 
MUNN & CO., Publishers, 361Broadway, New York. 
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MAGIC LANTERNS 

- /SCIOPT1CONS 

STEREOPXICONS 



PROJECTJWG-APPARATUS -. 
FfiR SGHCTO'LS COLLEGES ■ 
,r. FliE-.Li; ENTERTAINMENTS. 



USEFUL BOOKS. 

Manufacturers, Agriculturists, Chemists. Engineers. Me- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the maila 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 
MUNN <fe CO., 361 llroadway. New York. 



FOK SA IjE.— Good patent on Novelty. Suitable to 
sell by agents or advertising. Only practical machine in 
300 patents issued. Address A. G. COX, 564 N.PennSt., 
Indianapolis, Ind. 



$7 R MONTH 
I V SALARY 

| and expenses paid, 
I any active man or 
I woman to sell a 
(line of Silver 
I Plated Ware, 
* WatcheaandJew- 
I eliy byaampleonlr;canliveathome. We 
I furnish Team JVae. Fall particulars and 
aamnje case JVw. We mean just what we 
, and do exactly as we agr«m Address at once 
----- -■ — TJi>.« 
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FOREIGN PATENTS 

THEIR COST REDUCED. 




The expenses attending the procuring of patents tn 
most foreign countries having been considerably re- 
duced the obstacle of cost Is no longer in the way of a 
arge proportion of our inventors patenting their inven- 
tions abroad. 

C AN AHA.— The costof a patent in Canada Is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontario, Quebec, New 
Brunswick, Nova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily increas- 
ing. 

ENGLAND.- The new English law, which went into 
force on Jan. 1st. 1885, enab.es parties to secure patents 
In Great Britain on very moderate terms. ABritisb pa- 
tent includes England, Scotland, Wales, Ireland and the 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
Invention is likely to realize as much for the patentee 
in England as bis United States patent produces for 
him at home.' and the small cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent in Great Britain, where his rights are as well pro- 
jected as in the United states. 

OTHER COUNTRIES.— Patents are also obtained 
on very reasonable terms In France, Belgium, Germany, 
Austria, Russia. Italy, Spain (the latter includes Cuba 
ano all the other Spanish Colonies), Brazil, British India 
Australia, and the ot'ner British Colonies. 

An experience of over forty years has enabled the 
publishers of The Scientific American to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of their clients promptly and proper- 
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 

f all countries, including the cost for each, and othe 
information useful to persons contemplating the pro- 
curing of patents aferoad, may be had on application to 
this office. 

MUNN dk CO., Editors and Proprietors of The Sci- 
entific American*, cordially invite all persons desiring 
any information reatl've to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
offices, 361 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address. MUNN & CO., 

Publishers and Patent Solicitors, 

861 Broadway, New York. 

Branch offices: No. 622 and 624 F Street, Pacific 
Build) g, near 7th Street, Washington, D. C. 



UTTCN RING 



Useful, Beautiful, and Cheap. 

T o any person about to erect a dwelling house o r sta- 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans for a churcb, school 
house, club house, or any other public building of high 
or low cost, should procure a complete set of the Archi- 
tects' and Builders' Edition of the Scientific 
American. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build for themselves they will 
find the work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detail draw- 
ings of almost every class of building ivith specifica- 
tion a.id approximate cost. 

Eight bound volumes are now ready and may be ob- 
tained, by mail, direct from the publishers or from any 
newsdealer. Price, $2.00 a volume. Stitched in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 



THE PATENTS of all Countries on a CA IMCOT7- 
SEI- (the only one of its kind) are for sale, or to be 
disposed of byway of licenses. For particulars apply 
to INGENIEUR N. REIF, Worthstrasse 25, Hanover 
(Germany). 



FOR SAL.E.-$500. Patent No. 381,043. Screw Driver 
* Attachment. Lee Kiblinger, Patentee, Jackson, La. 



FOR, SALE— State Rights, other than New York. New 
Jersey, Rhode Island, and Conn., of Gaume's Patent 
Motor for operating cradles and other swinging devices. 
Apply to A. Bonner, 77 George St., Brooklyn, N. Y. 



Jhe fi cientific fl merican 

PUBLICATION FOR 1890. 

The prices of the different publications in the Unitel 
States, Canada, and Mexico are as follows: 

RATES BY MAIL. 
The Scientific American (weekly), one year . $3.00 
The Scientific American Supplement (weekly), one 

year, .- ~1|^^ 5.00 

The Scientific American, gj^^sh Edition (monthly) 
one year _ 3.00 

The Scientific American, Architects and Builders 

Edition (monthly), one year 2J>G 

COMBINED RATES. 
The Scientific American and Supplement, . . . $7 3 
The Scientific American and Architects and Build-J 

ers Edition, 

The Scientific American, Supplement, and Arcj 
teots and Builders Edition, . . 

Proportionate Bates for Six Months.^ 
This includes postage, which we pay, Ren: 
or express money order, or draft to order off 

Mim n ii- rn amiMir^ 
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Inside Pace, each insertion - - - *5 cents a line. 
Hack Pave, ench insertion - - - Sl.OO a line. 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
Imr to appear in next issue. 




Wheeling is Better than Walking. 

Victor Bicycles 

Are Better thaD Any Others. 
Catalogue Free. 

Overman Wheel Co., 

BOSTON, MASS. 



THE COPYING PAD.— HOW TO MAKE 

and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made; how to apply the written 
letter to the pad ; how to takeoff copies of the letter. 
Contained in Scientific American Supplement, No. 
4.'I?S. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 



THE- ONLY-PRACTICAL^ 41 fp 
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Catalogue free. Address Typewriter Depa tment, 
POPE MKG. CO., Makers of Columbia Cycles, 

Boston, New York, Chicago. 





ICE-BOATS— THEIR CONSTRUCTION 

and management. With working drawings, details, and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing boats 
r.s**d on the Hudson river in winter. By H. A. Horsfall, 
M.E. Contained in Scientific American Scpplk- 
M'-:nt, 1. The same number also contains the rules and 
3 j gulat,ions for the formation of ice-koat clubs, the sail- 
ing and management of ice-boats, ('rice 10 cents. 
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Automatic, Noiseless. 
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Howard Bros., Buffalo, N, Y. 



S cientific R ook C atalogue 



KFCRNTLY P Til 1,1*11 l<:i>. 

Our new catalogue confaining over 100 pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address or. implication. 

M.UNN <fc CO., Publishers Scientific American, 

301 Bi-oadwuy, New York. 
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Economy, KeliuOilii y. 
Simplicity, Safcij. 



The MOTOR of 19th CENTURY. 

Can be used Any Place, to do Any 
Work, and by Any One. No Boiler! 
No Fire! No Steam! No Ashes! 
No Gauges ! No Engineer! A per- 
fectly safe Motor for all planes and 
purposes. Cost of operation about one 
cent an hour to each indicated horse 
power. For circulars, etc., address 

Charter Gas Engine Co. 

P.O. Box 148, Sterling, 111. 



TYPEWRITERS 

Send for New Illustrated Catalogue describing all Ma- 
chines. Largest stock in America. 
New or Second - hand Typewriters of all makes. 
Machines Rented in any part of the country. Supplies in 

abundance. Prices the lowest. 

NATIONAL TYPEWRITER EXCHANGE, 

161 I, a Sulle Street, Chicago, ill. 
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Accept no packing as JENKINS PACKING unless scamped 
with our '• Trade Mark." 

Tl John Street. N. T. 
1 OS Milk Str, et, Bo. ton. 
SI North 6th St., Phlla. 
54 Dearborn St., Chit-ago. 



with our Trao 
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ON GAS ENGINES. — A VALUABLE 

paper by E. Delamare-Deboutteville. touching upon tb© 
history of gas motors in general, and describing in de- 
tail the "Simplex" engine invented hy the author and 
Mr. Malandin. With 23 figures. Contained in Scientific 
Amicrican Supplement, N 08. 7 1 5 and 7 1 tt. Price 10 
cents each. To be had at this office and from all news- 
dealers. 




£% A Ml Q Wanted 50.000 Sawyers Q A U/ O 
gn ff Oand Lumbermen tow" ww ^) 

A send us their fulladdress for acopyof Em- m 
erson's|^"Bookof SAWS. We are first n 
to introduce Natural Gas for heating and *^ 



W tempering Saws with wonderful effect up- 
on improving their quality and toughness, 
enabling us to reduce prices. Address 
SE MERSON, SMITH & CO. (Ltd.), Q 
Beaver Falls, Pa. W 
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THE STORAGE OF ELECTRICITY.— 

A valuable review of the present aspect of storage bat- 
tery development, with a comparison of different cells, 
and their weight and capacity. Contained in Scientific 
American Supplement, no. KS7. Piice ten cents. 
To be had at this office and from all newsdealers. 



TO BUSINESS MEN 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation, 'liiis he has when he 
advertises in the Scientific American. * And do not 
let the advertising agent influence you to substitute 
some other paper for the Scientific American, when 
selecting a list of publications in wuien yuu decide it is 
for your interest to advertise. This is frequently done, 
for the reason tnat tne agent gets a larger commission 
from the papers having a small circulation than is allow- 
ed on the Scientific American. 

Kot rates see top of first column of this page, or ad- 
dress MUNN & CO., Publishers, 

361 Broadway, New York. 



WOP SAFETY VALVE 

WATER RELIEF VALVE 
IMPROVED STEAM GAGE 

_ STEAM ENGINE INDI0AT0B 

Single Bell Chime Whistle, and all Instruments 
used In connection with Steam, Air and Water. 

Sole Agents for Clark's Lmen Fire Hose. 
NEW YORK. LONDON. 

CROSBY STEAM GAGE & VALVE CO. ^.M 




INVENTORS and others desiring new articles manufac- 
turedand introduced, address P. O. Box 86. Cleveland, O. 
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STANDARD TYPEWRITER. 

Gold Medal-Paris Exposition, 1889. 

Wyckoff, Seamans & Benedict 

327 BROADWAY, NEW YORK. 




DRYING PLANT FOR WET FEED.- 

Desnription, by S. E. Worrell, of a plant designed to be 
built in connection with starch factories, breweries, etc. 
having a surplus of waste steam power, and foi the 
economic drying of wet products. With 2 illustrations. 
Contained in Scientific American Supplement. No. 
716. Price 10 cents. To be had.at this office and 
from all newsdealers. 



THE FRED K CRANE CHEMICAL Co 
inCd n SHORT HI U US, N.J. -BOX 91 A- 

.. 'WdbNSfBKUSH & DIP. LACQUERS. VARNISH. SHEUACS.BIACKS. PR'UUNT S'DEiD 
J JAPANS. AIR DRYING. ENAMELS, TRANSPARENT. FOR METAL AID WuCD. PROOF A3A*:7 



weitmyek pat^st furnace.* boilers ok every ihescuiptio^ 
IDE AUTOMATIC ENGINES. Traction and Portable Engines. 

JS.T33.A.M: itOAD ROLIiBRS. 

Manufactured by FOUNDRY k MACHINE DEPT., Harrisburg, Pa., U. S. A. 




ELECTRO MOTOR, SIMPLE. HOW TO 

msike. ByG.M. Hopkins. —Description of asmall electro 
motor deviled and constructed with a view to assisting 
amateurs to make a motor which might be driven with 
advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 figures. Contained in scientific Ameiucan 
Supplkmknt. No. 641. Price 10 cents. To be had at 
this office and from ali newsdealers. 




RE-GRINDING GL0BE& CHECK VALVES, 
GATE. VALVES POP SAFETY VALVES, 
SIGHT FEED LUERICATORS.OIL&GREASECUPS 
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PATENTS! 

MESSltS. MUNN A CO., in connection with the publi- 
cation of the Scikntific American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-one years' 
experience, and now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and foreign Countries. Messrs. Mann & 
Co. also attend to the preparation of r-avotii*- Copyrights 
for Books, Labels, Reissues^JgflguUiunts, and Reports 
on Infringements of Paten^^Kvll business intrusted to 
them is done with specu^J^s and promptness, on very 
reasonable terms. j 

A pamphlet sent fre of charge, on application, con- 
taining full information about Patents and how to pro- 
cure th*sm; directions concerning Labels, Copyrights, 
vesigns Patents, Appeals, Reissues, Infringements, As- 
Hmeits, Rejected Cases. Hints on the Sale of Pa- 
ct c. 
L&lso send, free of charge, a Synopsis of Foreign Fa- 
pws,- showing the cost and method of securing 
in all the principal countries of the world, 
LN & CO., Solicitor* of Patents, 
361 Broadway, New York. 
k OKFlCE3.~No.622 and 634 F Street, Pa- 
ar 7th Street, Washington, T>, C. 



95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877. No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use. and all the consequences 
thereof, and liable to suit therefor. 
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BARREL, KEG, 
Hogshead, 

STAVE MACHINERY. 

Over 50 varieties manu- 
factured by 

E. & B. HOLMES, 

BUFFALO, N. T. 



DRY AIR REFRIGERATING MACHINE. 
Description of Hall's Improved horizontal dry air refrig- 
erator, designed to deliver about 10.000 cubic feet of 
cold air per hour, when running at a speed of 100 revolu- 
tions per minute, and capable of reducing the tempera- 
ture of 90° above to 50° below zero. With five figures. 
showing plan and side elevation of the apparatus, and 
diagrams illustrative of its performance. Contained in 
Scientific American Supplement, No. itSH* Price 
10 cents. To be had a> this office and from all news- 
dealers. 



BAttliES'A A PAT. FOOT POWER MACHINERY. 

I feel so highly pleas- 
ed with your Veloci- 
pede Foot Power with 
seat, that I wish to 
add mvj.testimony to 
its ( ^*peTiority. I did 
mrti expect to like it, 
but having used the 
Velocipede Power, I would have nothing 
else. It so greatly lessens the fatigue of 
using foot power, in fact, it may be sail to 
be almost without fatigue, and is a steadier motion. I 
only wish I had known of it sooner. Send for catalogue. 
W. F. & J. BARNES CO., 999 Ruby St., Rockford. 111. 
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Contained in Scikntific American Supplement, Bent 
free of charge to any address. 

MUNN ok CO., 301 Broadway, New York. 
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PASTEURIZATION OF FERMENTABLE 

Liquids.— Description of the Kuhn apparatus for the 
production of beer of durable limpidity, based upon the 
method discovered by Pasteur. With 3 figures. Con- 
tained in Scientific amicrican Supplement, No. 
718. Price 10 cents. To be had at this office and from 
all newsdealers. 
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N . Y. Mach'y Depot, Bridge Store 16. Frankfort St , N.Y. 



VIOLINS EXCHANGED 




Do not use a violin 
you are .dissatisfied 
with. I will take it 
in trade. 



Write 
me. 

Send 4-cent stamp for beautifully illustrated 96-page 
catalogue of Violins, Guitars. Banjos, Cornets, Flutes, 
Strings of all kinds, Harmonicas, Music Boxes, etc. 
Lowest prices. Mail orders a specialty. 
C. W. STORY, 26 Central St., Boston, mass. 



COMPTOMETER 

MARITMETHICAL 
PROBLEMS 

Solved rapidly and accurately 
by using the Comptometer. 
Saves 40 per cent, of time. 
Entire relief from mental strain 
Adapted to all commercial and 
scientific computations. Send 
for circular. 



FELT & TARRANT MFG. CO., 52-56 Illinois St., Chicago. 




OPTICAL TORQUE.— A VERY INTEB- 

estinu paper by Prof. Siivanus P. Thompson. Illustration 
of the fundamental facts about the plane of polarization 
of light and Its twisting. Methods of precisely measur- 
ing the amount of optica] torsion produced by various 
substances. Magnetic.crystaliine.and molecular methods 
of producingoptical torsion in the case of light previous- 
ly polarized in a given plane. Ntt.ture of the torque.or 
twisting force. With 23 figures. Contained in scibnti tic 
American Supplement, Nos. 7 1 and 7 1 6. Price 10 
cents each. To be had at this office and from all njfws- 
dealers. 
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The Most Popular Scientific Paper Id the World, 



Only S3. 00 a Year, including Postage. Weekly. 
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This widely circulnteil and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful infoimatfon and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in Mechanics, Manuf actures. 
Chemistry, Electricity, Teegraphy. Photography, Archi- 
tecture, Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Terms of Subscription.— One copy of the SCIEN- 
TIFIC American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada or Mexico, on receipt of three ilollnr* by the 
publishers; six months, $1.50; three months. $1.00. 

Clubs. —Special rates for several names, and to Post 
Masters. Write i'ur particulars. . _ 

■The safest way to remit is by Postal Order, DrafUcr 
Express Money Order. Money carefully ploced/mside 
of envelopes, securely eeal«dU and correctly addressed, 
»tildoi]^Hfj|Magybrite^^rftt the sender's risk. Ad- 
dress jff ; M^JBP^B»^^l or ^ era » drafts i etc ' P" 7 ' 
able to c ' 
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361 Broadway, New York. 
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Scientific American Supplement. 

This is a separate and distinct publication from 
Thk Scientific American, but is uniform therewith 
In size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
Thie Sciicntific American Sfpplicmkjnt !s published 
weekly, and includes a very wide raneo of t:ont«nts. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and -the 
Useful A ts, embracing Biology, Geclogy, Mineralogy, 
Natural History. Geography, Archaeology, Astronomy, 
Cbeinistry, Electricity, Light. Heat, Mechanical Engi- 
neering. Steam and Railway Engineering, ■ Mining, 
^Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub- 
lication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the supplement for the United States and 
Canada, $5.00 a year, or one copy of the Scientific Am- 
erican and one copy of the SUPPLEMENT, both mailed 
tor one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check, 

MTJNN & Co., 361 Broadway, N. V„ 
Publishers Scientific American. 



Building Edition. 

The Scientific American Architects' and- 
Builders' Edition Is Issued monthly. $2.50 a year. 
Single copies, 25 oents. Forty large quarto pages, equal 
to about two hundred ordinary book pages ; forming a 
large and splendid Magazine of A i-chi teel n re, rich- 
ly adorned with elegant plates in colors, and with other 
fine engravings; illustrating the most interesting ex- 
amples of modern Architectural Construction and 
allied-subjects. 

A special feature Is the presentation In each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, ete. 

The elegance and cheapness of this magnificent work 
have won for it the largest Circulation of any 
Architectural publication in the world. Seld by all 
newsdealers. $2.50 a year. Remit to i 

MUNN & CO., Publishers, 

361 Broadway, New York. 
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